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Containing TABLES, ſhewing the true 
Hour of the Day, the Sun being upon any 
Point of the Compaſs : With the true Time 
of the Ri/ing and Setting of the Sun and Stars, 
and the Points of the Compaſs, upon which 
they Riſe and Set : With Tables of Amplitudes. 
Which Tables of Sun - Dials, Semidiurnal- 
Arches, and Amplitudes are calculated from 
the Equator to 60 Degrees of Latitude, either 
North or South. 


With the Deſcription and Uſe of thoſe Inſtruments moſt 
in Uſe in the Art of NAVIGATION, 


Alſo a TABLE of the LATITU DE and 
Lon or of Places. 


By ANDREW WAK EIL E T, Mathematician, 
Enlarged with many uſeful Additions, by J. Atkinſon. 


The Whole reviſed, and carefully corrected, with accurate 
Tables of the Sun's Declination, adjuſted to the Næau-Siile. 


By WILLIAM MounTaineg, F. R. S. 
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To the READER. 


Courteous READER; 


HEN IJ firſt entered upon theſe my Labours, and 
after I had begun the Calculations, 1 found that 

tho” the Book would be ſmall, yet my Labour ſo great 
that I almoſt fainted, Yet- at length, ben I conſi- 
dered the ordinary, neceſſary, and frequent Uje that 
might be made of theſe my Labours, I was thereby en- 
couraged to go on and proſecute my Work ; and how 
ready and eaſy I have made it for Practice, will plainly 
appear (by immediate Inſpettion) to the meaneſt Capacity. 
Here follows a brief Explanation of the Method and 
Order of the Book : Firſt you will find Tables of the 
Sun's Declination, newly calculated from the beſt 
Hypothefis yet diſcovered, and applied to the Meridian 
of London, whoſe Latitude is 51d. 31m. North, 
and Longitude according to theſe Tables, ood. oom. 
Next you will find Tables ſhewing the true Hour and 
nute of the Day, the Sun being upon any Point of | 
he Compaſs, which Tables are as Dials, fitting all 
Places in the World, whoſe Pole is elevated, not above 
bod. either North or South : Likewiſe by theſe Tables 
jou may know the true Hour and Minute of the 
ight, by the Bearing of any of the known Fixed 
Stars between the Tropics : Then you will find Tables 
bewing the true Time of the Sun's Riſing and Set- 
ing, with the Length of the Day and Night: Alſo 
theſe Tables you may find the true Time , of Rifmng 
A 3 | and 
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and Setting of all the eminent Fixed Stars between the 
| Tropics. Next you will find Tables ſhewing the 
Points of the Compaſs that the Sun, and all the 
aboveſaid Stars Riſe and Set upon, which Tables are 
of excellent Uſe for readily finding the Variation of 
the Compaſs, and may be performed by a Meridian 
Compaſs that is about ten Inches in Diameter, whoſe 
Points are divided into Halves and Quarters; fuch 
a Compaſs I ſuppoſe to be convenient for a Mariners 
Uſe, where he hath not an Azimuth Compaſs. Next 
you will find Tables of Amplitudes to every Degree 
of the Sun's Declination : All theſe Tables are cal- . 
culated from the Equator to Sixty Degrees of Lati- i « 
tude, either North or South; and they will laſt with II 
2 as long as GOD upboldeth the Orde In 
and Courſe of Nature. | WE 
In the Appendix you will find the Uſe of all thoſe C 
Inſtruments that are moſt in Uſe in the Art of Wot 
NAv1GATION, either for Operation, or Obſervation : 
Likewiſe a Table containing the moſt and chiefeſt 
Harbours,  Headlands, and Hands in the World : 
ſhewing the Latitude and Longitude of each of 
them ; beginning the Longitude at the Meridian of 
London, newly compoſed in a new ſucceſſive Order. 
This Method, I own, but how ] have acquitted my- 
felf therein, I ſhall leave to the Judgment and Experi- 
ments of the moſs ſkilful Mariners that the World 


affords, which are my native Countrymen of England. 


And now fare ever well, ſo wiſhes he, 
Who is more yours, than he can ſeem to be. 


ANDREW WARELEY. 


EI N G defired by the Bookſeller concerned 
herein, I willingly undertook the Exami- 
t nation of this Treatiſe, (and the rather for 
ze ff that Reſpect I bear to the Memory of my Maſter 
the deceaſed Author) which for its Uſefulneſs hath 
i- obtained good Eſteem with our NavicarToxss : 
5 l therefore have taken the greater Pains, and ſpent 
ee much Time in examining each Table, 1 
altering, explaining, and enlarging where I ſaw 
e Cauſe : Having endeavoured to render the Whole 
of of the MARINER'Ss Compass RecTiIFIED 
; : moſt familiar, and eaſy to an ordinary Capacity. 
eſt In this Edition I have contracted the Table of 
| : WM Anplitudes in Piints of the Compaſs, and yet as 
intelligible as before, by which having made more 
Room, I have made the Keader amends with large 
Additions i in the Uſe of each Table, and methodi- 
zing the Diſcourſe throughout; but more ny 
In the U/e of Inſtruments, 1 have taken Liberty to 
Repair, Alter, and Enlarge, that it will appear as 
pood as new ; but chiefly in the Deſcription and 
Je of the Gunter, Shiding-Gunter, and Seftor ; - 
pally the two former; whoſe Uſes I have * ; 
d in Arithmetic, to Multiply, Divide, and work 
he Ru LE or THREE; in Geometry,” to work 
Proportions, Continued Duplicate, and Tripiccate 
8 A 4 Men- 


N 
- Menſuration of | Superficies and Solids ; as to meaſure 
Board, Timber, Stone, Gauging of Ve efſels, Tunnag- 
ing of Ships, Bales or Boxes; alſo in Gunnery; 
in Navigation, both in Plane and Mercator's Sailing: 
In Afronomy, the moſt uſeful Problems, As to find 

the Sun's Place, Declination, Riſing, Setting, Am- 
—_ Azimuth, Hour, and Altitude at all 

imes. And in all, you are directed plainly to 
perform them, both by Sliding-Gunter, and with 
Compaſſes. 

In the Table of Latitudes and Zinne, I have 
added many Places of Note, and omitted ſome 
few that were of little Moment, and have corrected 
both the Latitudes and Longitudes of the moſt 
_ Eminent, according to the lateſt Obſervations : So 
that I am bold to fay, it is the moſt exact Table 

of its Kind extant. 

Theſe, with many more Additions, through the 
- Whole, I hope will find Acceptance with Young 
Students in the Mathematics, and prove ſerviceable 
to them, both in the Study and Prafiice of 
NavicaT1on, and other Parts of the MarRHE- 
Maries: For whoſe Sakes I took the "_ 


Pains herein. 
FAMES ATKINSON 


EXACT 


Adapted to the Gregorian, or 


f New-Stile. 
- READER, 
o D Obſervations made at diſtant Times, Afro- 


nomers have diſcovered that there is a Receſſion 
the Equinoftial Points, which as it makes an 
Meration in the Sun's Longitude, in Reſpect to 
e ſame Point of Time from Near to Year, ſo it 
ſequently makes an annual (ibo ſmall) Varia- 
on in the Declination: And as the Latitude at 
4 depends ſo much on the Accuracy of thoſe 
ables, I have wich great Exactneſi new Calcu- 
ted the ſame ; the Tables alſo of Lat. and Long. 
the End of this Book, I have compared with 
| the various Obſervations I could meet with, 
d have Rectiſied (with the greateſt Care) what- 
er I found repugnant to Superior Authority. 


WILLIAM MoUNTAINE, 


Teacher of the Mathematics, in Shad-Thames, 
Southwark. Young Gentlemen Boarded, + 
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[Sun's Declination 1757, 1761, 1765, 1769, 1773. 


F! Tan. Feb. | March | April | May June 
'S 1 South South | South | North | North North 
1 23 oof16 58 58 | o7 24]04 43|15 13 | 22 o8 
22 5416 41|o07 o1jogs 0615 31|22 16 
3 22 48|16 23|06 38105 2g|15 4822 23 
4 22 4216 o5| 06 1505 52 16 og|22 30 
5 22 35] 15 460, 206 1516 2322 37 
5 . 
7 
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22 2815 28 o 29 [06 376 40 22 43 
22 2015 10 o 05 [o/ O0 16 5622 49 
22 1214 51/04 42 [07 2217 1322 55 
nn 3071.04 19 107 45-177 291 23-00 
10 21 55 [14 123 55 fo8 o7|17 44|23 os 
11 21 45|13 52|03 32 [o8 2918 oo|23 oy 
12 21 35 [13 32 03 o8fos8 5118 15|23 13 
13 21 2513 12 o 2 44109 1318 3023 16 
0 14 21 1412 Foz 2109 3418 4423 190“ 
3 {| 15 21 032 31 [o 57] og 5518 5923 22 
| 16 20 52 12 10 O1 3310 1719 13|23 24 
17 20 4o|11 490 1010 3819 2623 26077 
18 20 28 11 28 00 4610 5919 3923 27 18 
19 20 15 i 06 o 22811 2019 5223 280 
20 20 o 10 45 Nor. 0111 4020 og | 23 2902 
21 19. 49 10 23 00 252 O20 1723 29 
22 10 35 10 o 0 492 2120 29 23 29 
23 19 2109 3901 12112 41 
24 19 06 og 17 [o 3613 o 20 5223 27 
25 18 5108 55 oz 013 2021 0323 
26 18 '36| 08 32 o2 2313 3921 1323 24 
27 18 2108 1002 4713 5921 2323 21 
28 18 o o 3703 1014 1821 3323 19 
129 17. 40 03 3314 3021 4223 15 
30 17 32 03 $9114 ox] 24 $1] 23 19 
21 12 5 a gr 8 
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Firſt after Leap-Year. 
un's Oren, I757, 1761, 1765, 1769, 1773 


| July 

North 
23 08 
23 04 
22 $9 
22 $4 
22 48 
22 42 
22 36 
22 29 
22-28 
22. Ig 


22 07 
21 58 
50 
21 41 
21 31 
21 22 
32.214 
21 01 
20 50 
20 38 
20 27 
20 


20 03 


15 


33 


Octob. 
South 

o3 20 
03 44 
o4 07 
04 30 
O4 54 
O5 17 
OF 40 
06 03 
06 26 
o6 48 
O7 11 
O7 34 
O07 56 
o8 19 
08 41 


09 03 
og 25 
09 47 
lo og 
10 31 
10 52 
11 13 
11 34 


11 oc 
12 16 


12 37 
12 57 
13 17 
13 37 


$6 13 $7 
[14 17 


Nov. 
South 


14 36 
14 355 
15 14 
ty 33 
Is 51 
16 -0 
16 — 
16 44 
17 ol 
17 10 


17 35 
17 51 
18 07 
18 23 
18 38 
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18 53 
19 08 
19 23 
19 37 
19 50 
20 04 
20 17 
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South } 
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23 


23 


Dec. 


21 55 
22 of 


22 13 
3 30 
22 29 


22 36 
22 434 
22 49 


23 oo 
23 05 
23 10 
23 . 56 
23 17 
423 
23 23 
23 
21 
23 28 
23 29 
2349 
23 29 
23 28 
27 

23 
23 
21 
18 
14 
10 
06 


23 
23 


23 
23 
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Second after Leap Tea. 


Sun's Declination 1758, 1762, 1766, 1770, 1774, 
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1 March | 
VS | South 
07 


15 2 58] 


07 
06 
06 


05 
05 
04 
04 
04 
03 
03 
OZ 
OZ 


OI 
OO 
00 
OO 


OO 
OI 
Ol 
OI 


OZ 
O2 
E 
03 


45 


* - O4 — 


02 
— 
Ol 


30 
07 | 
44 
21 


34 
10 
46 
23 
oo 
37 
14 
50 
26 
03 


40 


16 


52 
28 
05 


Nor. 19 


43 
06 


30 
53 


—— 
49 | 
04] 


27 


51 
14 


North 
15 ©8 
15 26 


16 | ol 
16 .18 
16 35 
16 52 
17 09 
17 25 
17 41 
117 56 


lh. 


18 26 
18 41 


18 56 


19 10 
19 24 
19 37 
9 50 
20 O2 
20 14 
20 26 
20 38 
20 50 
21 Ol 
21 


. 


TY 


May 


15 44 


118 11 


June 
North 
22 06 
22 14 
22 22 
22 29 
22 36 


—ͤ —&weäů— — 


122 43 
22 49 
22 54 
122 59 
123 04 
23 08 
23 12 
123 15 
123 18 
123 21 
23 23 
23 25 
23 27 
23 28 
2222 


—— — 
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Second after Leap-Year. 
un's Declination 1758, 1762, 1766, 1770, 1774 
& | July | Auguſt | Sept. | Octob. Nov. | Dec. 
North North | North | South | South | South 
123 o8] 18 e2|o8 15[03' 15 | 14 31} 21 54 
2|23 0417 47|07 54[03 38| 14 50| 22 3 
3 22 59| 17 31 [o/ 3204 o2| 15 og| 22 12 
4] 22 5417 1507 1004 25 15 28| 22 20 
5|22 49] 16 59 [ob 47104 48| 15 47|22 27 
622 4316 43 06 25|o5 1116 5 22 34 
7122 3716 2706 oz|og 34 16 2322 41 
8 22 3016 10 [of 3905 57 16 4122 48 
922 23 [15 5305 1706 2016 5822 54 
22 1615 3504 406 43 12 15 23 oo 
22 o8| 15 17 |04 320% o 17 3223 5 
22 0014 : 59 [ 04 oo 28 17 48 23 10 
21 52| 14 41103 460% 5018 0423 14 
21 43] 14 2303 2308 13 18 2023 17 
21 3414 403 oo o8 35 18 35 23 20 
21 2413 45 02 3708 57 18 50 23 23 
21 14] 13 2602 14409 19 19 og 23 25 
21 0413 o) [oi 50 oo 4119 19 23 27 
20 53] 12 47 [O 2710 0319 3323 28 
20 4212 27 [O 0310 2519 4723 29 
20 3012 o7 [oo 3910 47 20 oOo 23 29 
20 1811 47 [o 16[11 0820 13 23 29 
20 o6| 11 27 Sou. 08 11 29 20 26 23 28 
lg 54|11 06 o 31 50 20 3823 27 
ig 41 | 10 45/00 54/12 11 20 50 23 26 
19 28] 10 2401 1712 32 21 02 23 24 
19 15] 10 03 [O1 4012 52 21 13|23 21 
19 ot] og 4202 0413 12| 21 24|23 18 
18 47] 09 2002 28|13 32| 21 34| 23 15 
18 33] 08 5802 52 13 52 21 44 23 1 
18 18] 08 36 14 12 


123 O71 
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7 hird after Leap-Year. 

| 2 's Dechnation 1759, 1763, 1767, 1771, 1773" 

I | Feb. | March April | May | _June | 

S | South | South, | South | North | North | Nori 

"1| 23 02 |17 o6 o/ 3604 3115 0422 ö 

2122 5716 4907 13404 545 2222 2 

3| 22 Ti 16 3106 50 O0 1715 4022 ; 

| 4 16 1406 27|o5 40|15 58] 22 4 
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Third after Leap-Year. 


| 


Auguſt 

orth 
18 ©6 
I7 51 
v7. v5 
v7 oy 
17 04 
10 48 
16 31 
16 14 
15, $7 
o$ 39 
Te -80 
18 03 
14 45 
14 27 
14 o 
13 50 
13 31 
18 Fs 
12 61 


12 32 


12 12 


311 52 


Sept. 
North 
08 22 


OO 


o6 54 
06 32 
06 og 
O5 46 
OJ 23 
os oo 


O4 15 
OZ 52 
03 29 

03 06 
52 73 
| 02 19 

or 56 
1 
'O1 Og 


0 45 


0 . 23 


11 32 Sou. oi 
11 12 O0 25 


10 51 


oo 


08 
o7 38 
07 I 


04 38 


South South 


o3 o8 
o3 32 


3 
04 18 


14 26 
14 46 
15 of 


15 24 


13 40 
16 oo 
16 18 


16 36 


16 54 


1 
7 0 


17 44 
18 oo 


18 16 
18 32 
18 47 
19 Oz 
19 16 
19 30 
oY 44 
9 $7 
20 10 
20 23 


22 O0 
"Ul; {27 7 


23 18 


89 2 


23 26 


23 29 
23 29 
23 29 
23 28 | 


South 
21 521 
22 01 


22 25 
22 32 
- + 39 
22 45 
22 51 | 
22 . 
23 OZ 
23 07 
23 11 
23 15 


23 24 


23 27 
23 28 
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Sun's Declination 1760, 1764, 1768, 1772, 1) 


Jan. | Feb. ,-March | April | May 

| South | South l South North | North 
23 0317 1107 1804 4915 17|22 | 

| 22 5816 54|c6 55|ogs 1215 34 

| o6 32 05 35 le 28 

22 466 18| o6 og|og5 57116 10 


22 4016 ooo 4606 2016 27 


22 3315 42 05 2306 4316 44 
22 2615 2404 59 0% og ad 00 
22 18815 5 04 3607 27 [17 17 
22 10814 4604 13107 50/7 33 
1022 0114 27 03 49 08 1217 48 
| 1121 52014 07] 0z 2608 34 |18 04 
12121 42413 47103 o2[|08 5618 19 
13 27 | oz 38 09 1818 34 

14|21 2313 07|o2 15 09 39 |18 48 
1521 12|12 46001 5110 0 [19 oz 
11621 O 12 2601 2810 2119 16 
1720 4912 og5|or 60410 4219 29 
18120 3711 43] 00 4011 0319 42 
1920 25 [1 22 00 1611 2419 55 | 23 
20 20 1211 O1 Nor. 0711 45 [20 0823 2 


2119 5910 40 00 3112 o5 20 2023 WM: 
22 [19 45 10 18 o 55 [12 26 
2319 3109 56 o 1812 45 
12419 1709 3401 4113 5 
2519 3 o 12 o 513 25 
2618 48 08 4902 2913 44 
2718 32 08 27 02 5214 03 
2818 1708 0403 1514 22 
2918 1 [o/ 4103 3914 41 
FE 05 O04 02144 59 
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[Sun's Declination 1760, 1764, 1768, 1772, 1776. 
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Auguſt 
North 


. 
17 40 
17 24 
17 08 
16 52 
16 35 
16 18 
16 01 
15 44 
1 ._. 


| 15 08 


14 $1 


| 14 33 


14 14 
#3 35 
13 36 
13 16 
12 57 
12 37 


CER IF 
11 37 
11 
10 56 
10 35 
10 


09 
09 
08 
08 
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12 


17 


| Sept. 


North 
o8 og 


O7 43 
O07 21 
o6 59 
06 37 
06 14 
OS 52 
og 39 
o 06 
O04 44 
04 21 


03 $7 


03 3408 
03 11 


o2 48 


o2 25 
OZ o 2 
ol 38 
OL 15 
OO 52 


Octob. 


South 
03 27 


03 50 
04 13 
04 36 


Dec. 
South 
21 58 
22 7 


22 15 
v3" 14 


22 30 


22 37 
22 44 


22 50 


22 56 


23 Ol 
23 06 


23 11 
23 15 
23 18 
23 21 
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Bgicrption of the TABLES of the 

| NS DECLINATION.. 
? Tables are in General for Four Years; 
zap-Year, Firſt, Second, and Third Year after 
p-Vear; and conſequently for any Lear. 
Each Year (taking up two Pages) hath the firſt ſix 
Months of the Year on the Left-hand Page, and the 
laſt ſix Months are on the Right-hand Page, the Names 
of the Months are at the Head of each Column, and 
the Days of each Month in the Left-hand Column off 
tach Page. | 

The firft Table ſheweth the Sun's Declination every 
Day for the firſt Years after Leap-Year, being 1757, 1761, 
1765, 1769, 1773, Sc. and takes up Pages (10) and (11: 
The ſecond Table is for 1758, 1762, 1766, 1770, 1774, 
Ec, being Second Years after Leap-Year, in Pages (12) 
and (13:) The next Table in Pages (14) and (15) is for 
the Third Years after Leap-Vear: The Fourth Table 
in Pages (16) and (17) ſheweth the Sun's Declination 
for Leap-Years, being 1760, 1764, 1768, 1772, 1776, 4 


c. 
Under the Name of the Month, is the Name of the 
Declination either North or 'South : Only the Column 
for March and September, hath two Names ; that is, 1 
under ' March is South, and againſt the 21ſt or 20th Day 7 
(according as it is Leap-Year, or 1ſt, zd, 3d Year after) 7 

Nor. for North; and under September is North, and,. 
againſt the 23d. or 24th Day is Sou. for South; intimating 
the Declination is South in Adarch, till the 21ſt er 20th 
Day, and all the remaining Part of the Month it's Nor. 
or North: In like manner in September, it's North till the 
23d or 24th Day, from thence to the Month's end its 
San or South, 2 ; LS, 


7” > > De 


Th 


Te Mines Compaſs Reflifed 15 
De Uſe of the Tables of Declination. 
o find the Sun's Declination for 


Year, is after this manner. | 
1. Seek the Year and Month, at the Head of the Ta- 
ble; and the Day of the Month in the Left-hand Co- 
lumn. 

2. Then right under the- Month, at the Head of the 
Table, and againſt the Day of the Month in the Leſt-hand 
Column, is the Sun's Declination required. 


any Day in any 


Example 1. I deſire to know the Sun's Declination for 
the 24th Day of April, 1758. BE: 


The Year 1758, is the ſecond Year after Leap-Year, 
which is in Page (12); then under April, and againſt 
24 (under Days) is 12.55, with North at the Head of 
the Table under April; which ſheweth the Sun's Declina- 
tion on the 24th of April, 1758, in 12d. 55m. North. 


Example 2, What is the Sun's Declination for the 21ft * 
of March, 1760. 


The Year 1760 being Leap-Year, is found in Page 
16; then againſt the 21ſt Day, and under March, is 
Mer. 0.31 ; ſ&gnifying the Sun's Declination at that 
Time is 00d. 31im.. North; the like do for any other 


Time, 


A 


I Table to Proportion the Sun's Declination to any 
| "20 other Meridian. + 
2 TD * | 
Es 
8 Tu, Daily Difference in Declination. 
12 |IF 
3. . | | 
$: 2B 82 © — . | 
7 Fo jũmũm m m m m jm m mim m 
= 2] 4 6] 810 1214 16182022 20 
A und end Lan hn ond hand wand ho 24 af 
& 5 1001676 ee: 
$24 5-104. 0] cj ofoj oſs] xinbot at 
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"'e [223 2412121212127 3144-51 
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ing to its _ 
thoſe Places fr 


U 


0 


e of the 


poſe this Table is uſeful 
following. 


as is evident by theſe 


TABLE of Proportion. 
HE Tables of the Sun's Declination are calculated for 
the-Meridian of Londen, and will ſerve any Place under 
that Meridian; but for thoſe Places ſituate Eaſterly or Weſt- 
erly from it, the Declination muſt be proportioned accord- 
Difference in the Table, and Longitude of 
m the Meridian of London; for which Pur- 
Examples 

Example 


wl 5 The Mariners Compaſs Reftified. 21 
. Example 1. | 

4 Admit the roth Day of April, Anno 1760, I am in 
Longitude 105d. Eaſt: I demand what Declination the 
Sun will have that Day in the Meridian of that Place ? 

| The Declination for April the 10th, in the Meridian of 
London is 08d. 12m. increaſing, and the daily Difference 


at that Time, is 22m. therefore in this Table look in the 
Head thereof for the Number 22, (or neareſt thereunto, if 


m I not in the Table) which is 22m. in this Example; then look 
„on the Left-hand of the Table for 1054. (or the neareſt there- 
[= to) the Longitude I am in, and in the common Angle of 

m meeting is 6 min. which is to be deducted from the Pecli. 
vation in the Meridian of London aforeſaid 08 deg. 12 min. 
ad the Remainder will be the Declination for that Meri- 
ian, or the LongitudeI am in, which is 08d. o6m. North. 

z hut if the Declination had decreaſed, as it doth here in- 
| 4} creaſe, then you muſt have added, as here-under you 
In y ſee, | d. m. 
be Declination in the Meridian of London is — 08 : 12N 
7 he Proportional Minutes ſubtract — oo: 06 
Arve Declin. for the Longitude of 105d. Eaſt is o8: ob N 
| | — 

[= ne Declin. for the 3 of 105d. Weſt is o8 f 18 N 
11 | Example 2. 
Admit the 10th Day of Cetober, Anno 1758. Tam in 


1 ongitude 87 deg. Weſt, I demand what Declination the 
Sun will have that Day in that Meridian? | 
The daily Difference in the Table of Declination, at 


1 for Nebis Time is 22m. and the Proportional Part thereof by 
nder Nhe laſt Table is 5m. increaſing, d. m. 
Toft. The Declination in the Meridian of London — 06: 43 8 
ord- he e add — %: 05 
of | PRE 6. TA 
Pur. he Declination in the Long, of 87d. Welt is 06 : 48 8 


he Declination for the w_ of 87d. Eaſt is o: 38 8 
| 3 1 I 


a 2 * 
44 3 
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1 5 3.4 e 
4 TABLE of Refraftion deduced from Mr. Flamſtead's Oi 
'7 | fervations, mailt at the Royal Obſervatory at Greenwich. 
>| # > ISI 
JHIHEHHEHHE 
2 
* E. 4 „2 & 8 
DP 
o | 33-00 | 10 4-33 | 25 | 1-45 | 4 | 0.58 
oog [26.38 | 11 | 4.06 | 26 | 1.40 | 41] 0.56 
| Or 23.22 12 | 3.45 | 27 | 1.36 | 42 | O. 54 
x4 1220.17 | 13 | 3-29 | 28 | 1.31 43 |. 0-52 
2 | 17.26 | 14 | 3-13 | 29 | 1.27 | 44 | '0.50 
024 | 15.15 | 15 | 3.00 30 | 1.23 | 45 | 0.48 
oZ 13.2316] 2.48 31 I.20 | 46 | -0.46 
03+ | 11.53] 17 | 2.38 | 32 | 1.17 47 | 0-45 
o4 10.39 18 | 2.29 | 33 | 1.14 | 48 | 0.44 
041 9-38] 19 | 2.21 | 34 | 1.11 | 49 | 0.42 
O5 8.48 | 20 | 2.14 | 35 | 1.09 |] 50 | 0.40 
o6 | 7.26] 21 | 2.07 | 36 1.02 | 55 | 0.34 
O 6.25 | 22 | 2.01 | 37 | 1:05 | 6o'| 0.29 
0 $5.37 { 23 | 1.55 | 38 | 1,02 | 70 | 0.19 
og | 5-02 24 | 1.50 | 39 | 1.00 | 80 | 0.09 
10 | 4.33| 25! 1.45 | 40 | 0.58 | go | &.00 


| therefore the Refraction is always to be ſubtracted fr 
the Altitude obſerved, that the true Altitude may be had. 
As, admit the Sun's Meridian Altitude, by 


The Refraction of the Sun, Moon, and Stars, cauſet 
them to appear higher above the Horizon than they are 


to be. 5 Degrees, I demand the true Altitude ? 


Altitude by Obſervation being 


bſervatict 


d. m. 


O5 : 00 


Sun's Refraction 8m. 48f, ſubtract —— OO: 09 


The Sun's true Meridian Altitude is = 04 : 5 | 
| ram 


Aftronorti T ables; j 


Each TABLE being 


A 8 UN- DIAL, 


SHEWING 


The Exact Hour of the Day, the Sun 
being upon any Point af the 
Compaſs, fitting all Places upon the 

Earth and Sea, that lie between the 
Equator and 60 Degrees of Lati- 
tude, either North or South: And 
to laſt with Exactneſs as long as the 
Omnipotent and Everlaſting Creator 
ſhall be pleaſed to conſerve the 
Great and Wonderful Fabric of 


N ature, 
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_4 Sun-Dial for the Latitude of 4 Degrees. 
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4 Sun-Dial for the Latitude of 5 Degrees 50G 
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4A Sun-Dial for th? Latitude of 6 Degrees. 
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5 A Sun-Dial for the Latitude of 8 Degrees. 
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4 Sun-Dial for the Latitude of 9 Degrees. + 
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e een" of the fore fai 
ee . ABLES 


Up R 2 
HES E Tables are e intitled at the head 0 Page 
thus: A Sun-Dial for the Latitude of o Degree; the 
ext is, 4 Sun-Dial for the Latitude of 1 Degree, and ſo 
n orderly unto 60 "HB making in all 61 Dials : from 


24 to Page 

Each Dial ha En 55 Tables (the einem for North 
Declination, the lowermoſt for South Declination) and 
2 Columns in each Table : At the head of each Column, 
| right againſt Deg. Min. are: the Degrees of Declina- 
n; thus. | od. | 2d. gom. | 5d. | 7d. 3om. | 10d..] 12d. 
om. | 15d. | 17d. 3om. | 20d. 21 23d. 29m. |; d. 
Wading for Degree, and m. For Minute. 

Under thoſe and Minutes of Declination in each 
— 4 * m. | ; h. ſtands four Hour, and m. for 


In the r 8 of each Table, under Points, 
Wt the head) are the Points of the Compaſs, thus, South, 

W. SSW. SW. by S. SW. Sc. S. by W. Randing 
South' and by Welt; S. S. W. for South South Weſt ; 
wy 8. South Weſt by South, and ſo for 
At the Foot of each Table, is the Sun's Setting and 
's Amplitude, agree able to thoſe ſeveral Declinations 
the head of each Column; and are diſtinguiſhed from 
reſt by the Words in the Left-hand Column, thus, @ 
Sun's Amplitude, or ſo much of them as the Column 
contain. Note, The Sun's ſetting is annexed to each 
ible, but the Sun's Amplitude 1 to that for North 
clination, becauſe it's the ſame (for quanity) for South. 
lination. 
be Sun's ſetting is Hours and Minutes, but the Angli- 
le is Degrees — Minutes, having 00 over the Degrees 
m) over ver the Minutes. 

F 3 By 
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By theſe Tables (being Sun-Dials for all Latitudes) my 
be known the Lime of the Day, the Sun being viſible in 
any part of the Hemiſphere, as true and exact as though 
he was upon the Meridian; alſo his Riſing, Setting and 
Amplitude. The like may be known by any Star, whoſ⸗ 
Declination doth not exceed 24d, 29m. as will be evident 
by the following Propoſitions, 


Propoſition 1, HE Latitude of a Place, the Sun e 
| Declination, and his Bearing given; 

to find the Hour of the Day. 85 

Note, By Bearing, is meant the Azimuth, or Point « 

the Compaſs he is upon; and that is found by Setting the 

Bun with an Azimuth Compaſs, which is the trueſt way: 


and is to be preferred before ſetting the Sun with a comma 


Compals. | | | 
T5. Reſolution of this Propoſition is thus; 
1. Seek in the Sun-Dial Table for the given Lattude, 
2, At the Head of the Table ſeek the given Declinatiofi 
or the neareſt to it, | 
3. Find the given Bearing among the Points of d 
Compaſs on the Left-hand Column, Io 
4. Then look ſtraight to the Right-hand of the Bearing 
till you come right under the Declinaton, (before found 
in the Head of the Table, and what Number you f 
there, is the Hour required. | 
Example 1. In the Latitude of 30 degrees, the Sun hi 
ving 15 degrees North Declination, I deſire to know 
what a Clock the Sun cometh upon the SW, Point of 
Compaſs? ' 5 
Look for the Table that belongeth to the Latitude 
30 degrees, in the Head of the Table, which is in Pas 
$4, and look for 15d, in the Column under North Dec 
nation, and for SW, on the Leſt-hand of the Table, a 
then in the common Angle of meeting you'll find 
Hour of the Day to be oh, 58m, that is 58m. paſt 12 


Clock, the Time required, 
| Exant 
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Erample 2. I deſire to know at what a Clock the Sun 
ometh to the SW, in the Latitude of 30 degrees, the Sun 
ving 15. degrees South Declination? Anſwer, 34 minutes 
Ack | 5 
For if you turn to the Dial for Latitude 30 degrees in 
age 54, and in the Table for South Declination, ſcek 
5d. at the Head of it, under which, and right againſt 
W. (on the Leſt-hand) you'll find 2h. 34m. the Time of 
e Day required. | 

If. the Declination be not the ſame with the Declination 
the Head of the Table ; then look under that Declination 
eareſt to the Declination propoſed. 

But more exactly thus, Find the Hour for the next Decli- 
ution both leſs and greater than the Declination propoſed, 
| take the Difference of thoſe Hours, as alſo of the De- 
lination belonging to them: Then ſay, | 

As the laft Diffrence, is to the fit Difference; ſo is 
te Difference between the Declination propoſed and the 
gert leſs in the Table, to a' fourth Proportional, which 
Id to (when the Hour in the Table increaſeth) or (when it 
reaſeth) ſubtract from the Hour belonging to the leſs 
declination aforeſaid : So you'll have the Ave required 
to the Declination propoſed, 3 
E 3. Admit the Declination to be 18 deg. 20 min. 
lorth, I deſire to know at what a Clock the Sun cometh 
pon the WSW, Point of the Compaſs, in the Latitude 
30 degrees? | 
In the Table, the neareſt Number to 18 deg. 20 min. 
17d, 3om. Then under 17d. 3om. and againſt WSW. 
th. 42m. which ſheweth that the Sun cometh, upon 
3 Point of the Compaſs, at 42min. paſt one a 


Now becauſe the Declination propoſed, and the Decli- 
ation in the Head of the Table, are ſomewhat diffe- 
nt; therefore you may make a Proportion very eaſily 
ws, under 17d 30m. _ againſt WSW, you'll _ 

4 ID, 
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| Ih. 42m. and under 20d. oom. you'll find th. 2.5m. th 
| difference between theſe: two Numbers is 17m. And th 
| difference between the Declination 17d. 30m. and 20 
| is 2d. 30m. or 150m. Alſo the difference between 

Declination 18d. 20m. and 17d. zom, is 5om. The 

ſay, As 150m. is to 17m. ſo is 50m. to 6m. almoſt: | 

becauſe 50 al of 150, therefore the third part of 17n 
is near 6m, which ſubtracted from 1h. 42m. (becauſe 

Hour decreaſeth) and the Remainder 1h. 36m. is the t 

Hour of the Day, the Sun being upon the W. S. WI" 

Point of the Compaſs, having 18 degrees, 20 min. Nou 

Declination, ut 

Do the like with any other Degrees and Minutes utl 
Declination : But if the Declination be not very differs 
from that in the head of the Table, you need not mak 
any Proportion: Likewiſe when the Sun is near the Me 
ridian, you need not make any Proportion, becauſe the 

the difference is but ſmall. 5 04 

Note, There is none but the Afternoon Points in t 
Tables 'of theſe Dials, yet you may eaſily find the Ti 
of the Day for the Forenoon Points by what follows. 
For Points equally diſtant from the Meredian, are qu 
Time from Noon, ſo that at what ſpace of Time fr 
Noon the Sun is S. E. in the Forenoon, the like ſpace ( 
Time from Noon he is SW. Afternoon. _ 

As in the Table following, the Points that ftand rig 
againſt one another, are equally diſtant from the Me 
dian ; therefore to find the Hour of the Day, the $ 
2 5 any of the Forenoon Points, ſee what Tit 
of the Day it is when the Sun is upon the After 
Points that ftand right againſt the Forenoon Points 
fired, and ſubtract thoſe Hours and Minutes from | 
Hours, the Remainder is the Hour and Minute of | 
Day required, | 


4 


i 
| 
n 


* 


Exam 


havin 


4TABLE of the Points of the Compaſs, e 
diſtant from the Meridian. os _ 
Foreneon Points. Afternoon Points. 
South. South. 
uth by Eaſt South by Weſt 
puth South Eaſt South South Weft 
uth Eaſt by South South Weſt by South 
uth Eaſt South Weſt 
uth Eaſt by Eaſt South Weſt by Weſt 
aſt South Eaſt Weſt South Weſt 
aſt by South [Weſt by South 
Eaſt. Weſt. 
iſt by North Weſt by North 
af North Eaſt Weſt North Weſt 
oth Eaft by Eaft orth Weſt by Weſt | 
orth Eaft orth Weſt 1 
orth Eaſt by North orth Weſt by North 
orth North Eaft orth North Weſt 
orth by Eaſt orth by Welt 
North. North. 
Forenoon Points Afternoon Points. | 


le 4. In the Latitude of 60 degrees, the Sun 
orth Eaſt; I demand the Hour of the Day, the 
22 degrees North Declination. 
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In the Fun-Dial for Latitude 60 degrees, (in Page 84) 
tk againſt NW. (which is the Afternon Point, corre- 
ding to N. E. the Forencon Point,) and finding the De- 
ation 22 de in the Head of the Table, in the com- 
n Angle of meeting is 8 Hours 41 Minutes, which 
btract from 12 Hours, the Remainder 3 Hours 19 
utes is the Hour of the Day required in the Morning. 

Examp, 
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Example 5. The Sun being ENE. in the ſame Latitud 


with the ſame Declination ; I demand the Hour of f 
Day? 8 g e 
n Latitude 60 degrees, and North Declination 22 4 
ees, the Sun being WNW. it is 54 minutes paſt 6 
Clock in the Afternoon; which ſubtract from 12 Hoy 
the Remainder is 6 minutes paſt 5 in the Morning; t 
Time deſired. 7 . 
Example 6. In the Latitude 35 degrees North, . 
Sun having 15 degrees North Declination, and bei 
South Eaſt by Eaſt; I demand the Hour and Minute 
the Day? e . 
In the Table for Latitude 35 degrees (in Page 


look againſt SW. by W. (the Afternoon Point) con by 
ondent to SE. by E. (the Forenoon Point) And 65! 
Declination 15d. in the Head of the Table, and in E 
common Angle of Meeting is 1h. 45m: which  dedudyÞout 
from 12 Hours, the Remainder is 15 minutes paſt 10 
Clock, the true Time of the Day deſired. ' © © Eb 
Example 7. In the Latitude 35 degrees North, 8 
Sun having 15 degrees South Declination, and being M. b 
by E. I demand the Hour of the Day? ] 
Anſio. 20 Minutes paſt 8 a Clock; for the Hour 
the Table is 3 Hours, 40 Minutes, which ſubtralgFÞ b) 
from 12 Hours, leaveth 8 | ws 20 Minutes, the HE N 
required. | NE 
The like is to be underſtood of any other Latitu Nor 
with any other Declination, and with any other Pa 
of the Compaſs, | NE 
| Note}, Theſe Tables ſerve as well in South Latitud, NN 
in North Latitude, only the Difference will be this ; bz 
If the Latitude be contrary, then the Declination ni N 
be contrary, and the Points of the Compaſs contrary; d 
is to ſay, North Declination muſt be counted South; Mppoſ 
South Declination muſt be counted North; and the vo 
0 
1011. of 
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ot muſt be North; and S. by W. muſt be N. by W. 
| SSW. muſt be NNW. and SW. by S. muſt be 
V. by N. and ſo for any other Peint, as in the fol- 
ing Table. | | | 


| 6 3 
1 | 2 — — 
3 TABLE of Points equally diſtant from Noon, | 
| both in North Latitude, and in South Latitude ; 
„ | either before Noon or Afternoon. | 
bei North Latitude | South Latituſe. 
ite 
Forenoon. | Afternoon. | Forenoon. | Afternoon. | 
e * . — 
on by. s by Ww. N by K. N by w. 
d SE. SSW. NNE. NNW. 
1u&Wouth Eaſt. | South Weſt. North aſt. North Weſt. 
Fk. sw by w. NE by E. NW by W. 
„ s E. WSW. ENE. WNW. 
g by s- W by Ss E 1 * W by N. 
aſt. Weſt aſt. Weſt. , 
ur — \} — * 8 
ad by N. W by N- E by 8 W by 8. | 
N E. WNW. ESE. WSW. | 
NE by E. [NW by W. [SE by E. SW by W. 
itul North Eaſt. North Welt. | South Eaſt. | South Weſt. 
PM — — — q — 
NE. by N. NW by N. S E by S. SW. by 8 
NE. NNW. ISS E. SSW, 
by E. wht 2-4 S by E. |S by W. 
nal North. orth. South. outh. 


poſition 2. To find the Hour of the Night by the Stars 
and the Tables of the Sun-Dials. 


OU may find the Hour of the Night by the Bearing 
of any known Star, whoſe Declination doth not ex- 
d the Sun's greateſt Declination, after this manner, 


Find 
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Find the Time of the Star's coming to the Meridian 
the Day propoſed ; then if the Star be on the Eaſt- ſue 
the Meridian, ſubtract the Hours and Minutes wii 
theſe Fables ſhew, from the Time of the Star's com 
to the Meridian, the Remainder is the Hour of the Nig 
But if the Star be on the Weſt-ſide of the Meridian, ti 
add thoſe Hours and Minutes aboveſaid, to the Time 
the Srar's coming to the Meridian, the Sum is the H 
of the Night. 3 
To find what Time the Stars come upon, or to | 
Meridian, ſee the Mariner's Calender, in the Uſes of t 
Tables of the Sun's, and Star's Right Aſcenſion, Py 
57, 58, 59, 60, and 61. / 5 


Example 8. Admit the 26th Day of Odlobor, in 
Latitude 40 degrees North, I obſerve the Bull's Eye to 
S.E. I demand the Hour of the Night. 

The 26th Day of Oclobor, the Bull's Eye cometh ont 
Meridian at 18 Minutes paſt 2 a Clock in the Mornin 
this Star's Declination is 15 deg. 58 min. North, therek 
in the Table that belongs to 40 degrees in Page 64, ſe 
in the Head of the Table the Declination of the Star, 
neareſt thereto, and by the fide, the Point of the Compa 
and in the common Angle of Meeting, is Ih. 31m. whigh 
ſubtracted from 2 hours 18 min. the Star's Southing, f 
Remainder © hours 47 min. is the Hour of the Ni 4 


fired. But if this Star had born & W. you muſt h = 
added, and then the Hour would have been 49 min. Me 
3 a Clock in the Morning. | * 
| The Operation. - 
$ h. 
The Time of the Star's being on the Meridian — 2: 
His Diſtance from the Meridian either at SE. or SW. 1: 
The Time of the Night, the Star being 8E. 0 : 4 11 
The Time of the Night, the Star being SW. — 3 : | ® 
| | | vam ene 


- 
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Example 9. Admit the 16th Day of November, in Lati- 
e 45 degrees North; I ſee the Lion's Tail upon the 
S. E. point of the Compaſs, having Declination 15d. 
n. North, I demand the Hour of the Night. 


The Operation. h. m. 
e of the Star's being on the Meridian —08 : o8 Morn. 
Diſtance from the Meridian being oy: <. 6n-- 


—— — 


ne of the Night, the Star is E. S. E. — 05 : 07 Morn. 


ne when this Star is W. S. W. — 11 : 09 Morn. 


te; If the Compaſs hath Variation, you muſt allow 
the Variation: But if you will uſe this following 
rument, which I call a Rectifier, you need not reckon 
h way the Variation is, either Eaſtward or Weſt- 
for this Inſtrument will do it fo plain, that you 
Wot be miſtaken, as is ſhewn in the following part of 
Book: But for the preſent I will only give you one 
| _ and apply it upon the Rectifier, which is as 
J owet 3 
N poſition. Admit in Latitude 47 degrees North, the Sun 
- Ig in one of the Equinoctial Points, at which time he 
no Declination, I obſerve the Sun to riſe upon the 
E. Point of the Compaſs, I demand the Variation? 

he Sun having no Declination, in any Latitude (if 

e be no Variation) the Sun will riſe at Eaſt, and ſet 
eſt ; but according to the foregoing Propoſition, the 
did riſe E.S.E. therefore there is two Points Varia- 
as will appear by the following Rectifier. 


The Deſcription of the Rectifier. 


HIS Inftrument containeth two Circles or Compaſſes, 
one withing the other ; but as it is made i! Wood, 
one moveth upon the other; ſo that the inward or 


upper 


— — 
* „ _——_— ow — 
2 12 — * 


2 
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upper Circle repreſenteth the Compaſs that you fleer 
which is ſubject to Variation: But the outward or u 
Circle, repreſenteth a true Compaſs that never vari 
And by it you may readily rectify your Compaſs when 
. doth vary thus; : 

Always bring the true Point of Riſing, or Setting 
the outward or under Compaſs to touch the falſe Point 
Riſing, or Setting, on the inward or upper Compaſs, ti 
let the Inftrument ſtand. 

As in the foregoing Propoſition : The Eaſt Point is | 
true Point of Riſing, and E.S.E. Point is the falſe Pi 
of Riſing, therefore bring the Eaft Point on the outwan 
under Compaſs, to touch the E.S.E. Point on the in 
or upper Compals. | 

Then the Points that are upon the outward Comp 
ſhew the Points that are upon the inward Compaſs; 
that according to this Obſervation the N. N. E. Þ 
on your Compaſs, is the true North Point; and 
North is the true NNW. and the NW. is the true W 
and the Weſt is the true WSW. Point; as plainly 
pears by the Rectifier. | 

Note, The true Points are always counted on the c 
ward Circle or Compaſs. | 

This Inſtrument in Wood, is larger than this Fig 
and there the Points are divided into Halves and Qu 
ters; as alſo each Compaſs (in ſome) is divided into 
degrees, number'd. from the Nerth, and South, (b 
ways) towards the Eaſt and Weſt, ending there in 
degrees, | 
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The RECTIFIER 


nion 3. 77 find the Sun's Riſing, Setting, or An- 
plitude by the Table of the Sun-Dial. 


the Table for the Latitude of the Place, ſeek the 
eclination, under which, and againſt © /e, is the 
Setting; and againſt Sun's Zmp/. is the Amplitude. 


And 
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And if you ſubtract the Sun's Setting from 12 Hou 
gives his Riſing. E 
Example 10. Latitude 50 degrees North, Sun's Decli 
tion 20 degrees North, I demand his Riſing, Setting, 1 
his Amplitude. | 
In the Table for 50 degrees (in Page 74) ſeek | 
Declination 20 degrees North at the Head of the Ta 
under which, and right againſt © ſet. is 7.43, which ſhew 
the Sun ſetteth at 43 Minutes after 7 in the Afternoc 
— ſubtract from 12 h. the Remainder 4h. 17m. is 
iſing. 1 
In Nike manner under the Sun's Declination 20d. a 
againſt Sun's Ampl. is 32d. 8m. the Sun's Amplitud 
that is, Eaſt Northerly at his Riſing, but Weſt Northe 
at his Setting. a | | 


Note 1. The Amplitude is always of the ſame N 
with the Declination : T8 Shat Reaſon the Am 
tude is ſet only for North«,/clination, being the 
in Quanity for South Deri.aation, only in Quality 
the contrary. | 


Note 2. The Sun's Riſing for North Declination, i 
Setting for South Declination; For that Reaſon the T3 
hath only © ſet, both for North and South Declinati 
yet they ſerve for both Riſing and Setting, by loot 
contrary to the given Declination. f 

Wherefore, to find the Sun's Riſing, when he 
North Declination, look under South Declination; 
when he hath South Declination (to find his Riſing) | 
under North Declination. 


Note 3. In South Latitude with South Declinat 
alſo in South Latitude with North Declination, the 
Riſing and Setting is the ſame as in North Latitude 
North Declination, as alſo in North Latitude with * 
Declination. - 
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herefore theſe Tables are as uſeful in South Latitude as 
on North Latitude; if North Declination in theſe Tables 
7G counted for South, and South for North. 

Nie 4. The Riſing, Setting, and Amplitude of an 
6 ar (whoſe Declination doth not exceed the Sun's — 
eclination) may be found by theſe Tables ; provided it's 
_ Er or Time of the Star's coming to or on the Me- 
ben ian, be known. : | 
For the Time of Sun-ſetting in theſe Tables for any La- 
ude, is a Star's half Continuance above the Horizon, 
wing equal Declination, and the ſame kind with the Sun, 
1 of the ſame Latitude. 

il Tberefore the half Continuance of a Star above the 
orizon (found in theſe Tables as before directed) added 
and ſubtracted from the Star's coming to, or on the 
leridian; the firſt is the Star's Setting, the latter it's 
„ing. i | 
* . of this Nature you will find in the Uſe of the 
xt Tables of Semidiurnal and Seminocturnal Arches, to 
ich the Reader is referred, FL | 
v The Amplitude of a Star by the foregoing Tables is 
und as the Amplitude of the Sun was, which is more 
ly treated on in the Uſe of the Tables of Amplitude, 
T8 Page 146. 
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Freren 


ronomic TABLES of Semidiurnal and Semi- 
nocturnal Arches: Sewing the true Time of the 

SUN's Riſing and Setting; with the Length ef 
the Day and Night, for any Day in the Tear; ft- 
ting all Places in the World, whoſe Pole is not eleva- 

ted above 60 Degrees, either North or South; and 
to laſs with Exatineſs, as long as God upholaeth. 
the Courſe of Nature. 888 5 
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4 TABLE ſhewing the Semidiurnal Arch, or Time if 
Sun-ſetting, when the Sun hath North Declination; ani 


the Seminafturnal Arch, or Time of Sun-riſing, wh 
! the Sun hath South Declination. 


The Degrees of Latitude. 
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5 TABLE Sewing the Semidiurnal Arch, or Time of | 
10 Sun-ſetting, when the Sun hath North Declination ; am 
a 


the Sun hath South Declination. 


i... 


the Seminocturnal Arch, or Time of Sun-riſmg, when 


The Degrees of Latitude. : 
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4 TABLE hewing the Semidiurnal Arch, or Time of 
Sun-ſetting, when — Sun hath North Declination; ; and 
the Seminocturnal Arch, or Time of Sun-rifing, when 
_ the Sun hath South Declination. 


2 The Degrees of Latitude. 
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{TABLE fhewing the Semidiurnal Arch, or Time of | 
Sun-ſetting, when the Sun hath North Declination ; and 
the Seminotturnal Arch, or Time of Sun-riſmg, when | 
the Sun hath South Declination. | | 


The Degrees of Latitude. 
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4 TABLE fhewi 


Sun- 


the Semi liurnal Arch, or Time of 
ing, when the Sun hath North Declination ; and 
the Seminofturnal Arch, or Time of Sun-riſing, when 


the Sun hath South Declinatton. 
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of TABLE hewing the Semidiurnal Arch, or Time of 
ani $un-ſetting, when the Sun hath North Declination ; and 


hen the Seminocturnal Arch, or Time of Sun-riſmg, when 
the Sun hath South Declination, - | 


The Degrees of Latitude. 
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A TABLE ſbewing the Semi diurnal Arch, or Time 1 
Sun-ſetting, when the Sun hath North Declination ; ani 
the Seminofturnal Arch, or Time of Sun-rifing, wha 
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Su 
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the Sun hath South Declination. 


The Degrees of Latitule. 
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TABLE fhewing the Semidiurnal Arch, or Time of of 

Sun-ſetting, when the Sun hath North Declination and 
the Seminotturnal Arch, or Time of Sun- "Ting, when 
the Sun hath South 1 


The Degrees of Latitude. 
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| 4A TABLE ſewing the Semidiurnal Arch, or Tin, 
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Sun-ſetting, when the Sun hath North Declination ; | 
nocturnal Arch, or Time of Sun-riſing, ul 
the Sun hath South Declination. | 


The Degrees of Latitude. 
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TABLE rwing the Semidiurnal Arch, or Time of 
un- ſetting, when the Sun hath North Declination ; and | 
e Semmodturnal Arch, or Time of Sun-riſing, when 
he Sun hath South Declination. 


The Degrees of- Laticode. | | 
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The Uſe of the foregoing TABLE) 
Semidiurnal and Seminofturnal Arches. 


Toa find the Time of the Sun's Riſing and Setting, ani 
Length of the Day, and of the Night, by theſe Tabla, 


F IRST, ſeek the Sun's Declination in the TI 
of Declination, for the Day propoſed ; with w 
enter the Tables of Semidiu nal and Seminocturnal Arch 
finding the Latitude of the Place in the Head of the! 
ble, and the Degree of the Sun's Declination in the 
Column on the Left-hand ; and in the common Angl: 
Meeting is the Semidiurnal Arch, if the Sun hath Ni 
Declination ; - but its Seminocturnal Arch, if the Sun! 
South Declination. | 
Example 1. For Illuſtration hereof, let it be requ 
to find the Time of the Sun's Riſing, Setting, and 
Length of the Day, and Length of the Night for the 
Day of May, 1754, in Latitude 46 Degrees North ? 
At which Time the Sun's Declination is 16 deg. 1n 
North ; with which enter the Table, as is before dec 
and the Semidiurnal Arch is 7 Hours 9 Min. the true I 
of Sun-ſetting ; whoſe Complement to 12 Hours is 
Seminocturnal Arch or the Time of the Sun-rifing and | 
Hours 51 Min. double- the Semidiurnal Arch, you 
the Length of the Day; double the SeminoQurnal 


' the Aggregate is the Length of the Night. See the W di 
following. ; H, Gen 

| * | 12: 
The Semidiurnal Arch, or Time of Sun-ſetting 07 : Le: 
The Complement to 12 Hours x; 04 ! 18 
len 


The SeminoQturnal Arch, or Time of the Sun-riſing 


- Latitude 46 Degrees North, is 4 Hours 51 Minutes. | 


The Mariners Compaſs Recliſed. 


Semidiurnal Arch doubled <p 9 
Length of the Day, May 4, 1754, 18 —— 14 : 18 
SeminoRturnal Arch doubled — 
Length of the Night, May 4, 1754, is — 9 : 42 


xample 2. But when the Sun hath 16 deg. 01 min. 
Declination, in this Latitude of 46 deg. North ; 
the Day- Arch will become the Night-Arch, and the 
t-Arch will become the Day-Arch. | 
, on Nov. 6, 1755, the Sun hath 16 deg. 00 min. 
h Declination ; then the Time of the Sun's Riſing 
Hours og Minutes, his Setting 4 Hours 51 Minutes 
Length of the Day 9 Hours 42 Minutes, and the 
th of the Night 14 Hours 18 Minutes. | 


ample 3. Let it be required to find the Time of 
un's Riſing and Setting, with the Length of the Day 
light, for the 26th of December, 1756, in Latitude 
eg. North; at which Time the Sun's Declination is 
eg. 22 min. South? en 


e Ti H. M. 
9 12: 00 
nd | deminocturnal Arch, or Time of Sun-rifing o8: 20 
1 , Complement to 12 Hours is ——— — 03.: 40 
eis the Semidiurnal, Arch or Time of Sun-fetting, 

H, Nsemidiurnal Arch doubled — $03: 40 
1 oz: 40 
57 Length of the Day, December 26, 1756, 07 20 
—WScminoQurnal Arch doublei—— F 28: 20 
JH | 4 | | 08: 20 
—"W-cngth-of the Night, December 26, 1756, i5 T6 7 40 
ſing | | Theſe 


4 of the Cleck. H. 
| The Seminocturnal Arch double } 07 : 


| | — 
110 The Mariners Compaſs Rectiſiad. 
Theſe Tables will ſerve as well in South Latitude x 
North, with this Alteration only; When in South 
tude, then Uſe South Declination there, as you do N 
Declination here, in North Latitude, | 
For then theſe Tables ſhew the Semidiurnal Arch, 
the Time of Sun-riſing, v hen the Sun hath South Dy 
nation; and the Seminocturnal Arch, or the Time 
Sun-ſetting, when the Sun hath North Declination. 
Example 4. Let it be required to find the Time of 
Sun's Riſing and Setting, with the Length of the Day 
Sight, for the 4th of it „ 1757. in Latitude 46 Deg 
uth. # 
At which Time the Sun's Declination is 16 Dey 
5 Minutes North; with which enter the Table, and 
minecturnal Arch is 7 Hours 9 Min. the Time of 
riſing; whoſe Complement to 12 Hours is the Semidiu 
Arch, or Time of Sun-ſetting, which is at 51 Minutes 


07 : 
I4 


The Length of the Night, May 4, 1757. 
in Latitude 46 Deg. South — — — 


The Semidiurnal Arch doubled f * | 
The Length of the Day, the 4th of May, | 
1757. Latitude 46 Degrees South 1 09 


Example 5. Let it be required to find the Time df 
Sun's Riſing and Setting, with the Length of the 
and Night, for the 26th of December, 1759 in 
titude 53 Degrees South. At which Time the 


Declination is 23 Deg. 24 Min. South; with u. er 


enter the Table of Semidiurnal Arches, Cc. and you 
find as follows. 


H. 


—— © —_— as 
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H · M. 

5 12 : 0@ 

Semidjurnal Arch, or Time of Sun-ſetting — 08 : 20 

Seminocturnal Arch, or Time of Sun's-rifing 03 : 40 

le h of the Day Us — 16 : 40 
N | 


the Night, Decembor 26, 1759 7 
titude 53 Degrees South — 4 07: * 


To find the Time of a Star's Riſing or Setting, 


theſe Tables the Time of the Riſing and Setting of 
l the Star's in the Heavens (whoſe Declinations do not 
d the Sun's greateſt Declination,) in any Latitude that 
ables contain, and at any Time of the Year, is ſound: 
is Manner. | | 
the Star hath North Declination, and you in North 
de, look for the Latitude in the Head in the Table, 
eclination on the Left-hand, and in the common 
of meeting is the Star's Semidjurnal Arch, or half 
[ime of the Star's Continuance above the Horizon, 
at Latitude; or the Diſtance of the Time that Star is 
cending from the Horizon to the Meridian, on the 
ſide ; likewiſe deſcending from the Meridian, to the 
on, on the Weſt-ſide of the Meridian. Now, if 
ubtract theſe Hours and Minutes from the Time of 
tar's coming to the Meridian, the Remainder will be 
ime of the Star's Riſing: and if you add, the Sum 
the true Time of the Star's Setting, 1 


omple 6. Let it be required to find the Time of the 
and ſetting of the Bull's Eye, November the 3oth, 
Latitude of 52 Degrees North: The Declination 
Is Star is 15 deg. 58 min. North; the goth Day of 
nber this Star cometh on the Meridan at 55 Minutes 
1 1 : 


the | 
he 

h 
you 


H, 


I of the Clock at Night. | | 


The Time of the Star's — 6 — — 11 


in the Latitude of 13 degrees North: The Declinatia 
the Bulls Eye 15d. 58m. North? 


Latitude (look as before) the Latitude in the Head d 
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4.218 H. 


The Semi- apparant Arch, ſubtr 0 


Time of the Star's Riſing i in 1 the Evening —— 0 ; 


— 


* of the Star s Setting iu in the Morning — 07-0" 


— — 


Nate 1. If the Sum of the Addition exceed 12 H. 


caſt away 12 Hours. 
2. And when you can't ſubtract, add 12 Hours to 


Star's Southing, and then ſubtract: What remains i 


Setting. 
Example 7. I deſire to m the Time of the Ri 


and Setting of the Bus Eye, the 3oth Day of Nov 


' H. i ( 
The Time of the Star's Southing ——_— I Wc 
The Semi- apparent Arch, ſubtract — — ob . 


— 


The Time of his Riſing | in the Evening, « n=—— 0; i 


— — 


The Time of his Setting in the Morning — 0b; 
If the Star hath South Declinatjon, and you in Me o 


Table, the Declination on the Left-fide, and in the Me of 
mon Angle of Meeting is the Star's Semi- depreſſed 
which ſubtract from 12 Hours, the Remainder is the 
Semi-apparent Arch, or half the Time that the Stat 
continue above the Horizon | in that Latitude: Therefore 
tract thoſe Hours and Minutes from the Time of the“ South 
coming to che Meridian, adding 12 Hours to the » 
Southing, if otherwiſe Subtraftion can't be made, 
Remainder will be the Time of the Star's Riſing ; 

you add, the Sum will be the Time of the Star's * 
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rample 8. Let it be required to find the Time of the 
ng and Setting of the bright Star in the Great Dog's 
, the 15th Day of November, in the Latitude of 
deg. North, The Declination of the Great Dog's 
uth, is 16d. 23m. South, and its Southing is 3 Hours 
min. in the Morning, the 15th of November. - 


H, e M. 

Time of the Star's Southing is — — 07 : 1@ 
it adi — — 12: 00 
to Ne Sum is —— — HH 
Semi- depreſs d Arch, by the Table i 07 : 22 
ich ſubtract from — — 12: 00 


Remainder is the demi · apparent Arch 04 :. 38 
ne of Southing, with 12 Hours added is —— 15: 10 
Semi-apparent Arch, ſubtract 04: 38 
te of Star's Riſing in the Evening — I0 : 32 
je of the Star's Setting from Noon, or 48 | 9 
in, paſt 7 in the Morning — — 9 


xample 9. I deſire to know the Riſing and Setting of 
Ro the 15th of November, in the Latitude of 


degrees North. 

H. M. 
Mee of Southing with 12 Hours added 15 : 10 
d oe Semi- apparent Arch, ſubtract — 06: 39 
de pe of Star's Riſing in the Evening 08 : 31 
, e of the Star's Setting in the Morning, when [ | 
* 2 Hours is ſubtracted — — 159 © 49 


he nh Latitude, to know the Time of the Riſing and 
Setting of the Stars, 


O with thoſe Stars that have North Declination in 
South Latitude, as with Star's that have South Decli- 
mn in North Lajitude. | 

H Examply 


* 
„ — mne tt. tea — x. 5 * 
83 
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| elevated above 60 deg. either North or South. 


Example 10. Let it be required to find the Time 
the Riſing and Setting of the Bull'e-Eye the 18th Dy 
Nevember, in the Latitude of 42 deg. South. 

The Declination of this Star is 15d. 58m. Nomen 
The 18th Day of November this Star cometh upon ins 
Meridian at 46 min. paſt 12 in the Morning. YI 


aſt Y 
0 | | | H. I 
| The Semi-depreſs'd Arch, by the Table is 07 2 
Which Subtract from — — — 12: 
The Remainder is the Semi- apparent Arch 0s : 
The Time of the Star's Northing is - — 12 4 


The Semi- apparent Arch, ſubtr — OF : 0 
Time of the Star's Riſing in the Evening 07 : { 


In like manner the Riſing and Setting of any Star (whal 
Declination exceedeth not the — _— may b. 
found in any Latitude, from the Equoinoctial to 60 degree 
either North or South. 


S a 


— 


The Points of the Compaſs that the Sun and Stars Riſe ani 
Being of excellent Uſe for readily finding the Variation o 
the Compaſs ; and may be performed by an ordinary Meri 


dian Compaſs, but more exactly by an Azimuth Compaſ. 
Fitting all Parts of the World, where the Pole is not 
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The Deſcription and Uſe of the foregoing T A B L Ed. 


1. T HES E Tables of Points of the Compass 

which the Sun or any Star, whoſe Declinati 
ecxeeds not 23 deg. 29 min) begin at Latitnde od 
and proceed orderly to 60 deg. (being ſome four, f. 


two Tables, in one Page) and fixty-one in all, 


2. In each Table are five Columns ; the middlem 
contains the Degrees of Declination, either North 
South; thoſe two on each fide of it, mark'd Oris, 


4 & * 
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. The firſt and ſecond Columns (under North Decli- 
n) as alſo the fourth and fifth Columns (under South 
nation) contain the Points, and each Quarter of a 
t of the Compaſs, of both Riſing and Setting: Thus, 
„ Me, under which is 1, 2, 3; that is E, or 
! 1 Quarter, 2 Quarters, 3 Qnarters, Northerly or 
ily; then & dy N. W. by N. under which is 1, 2, 
that is, E. by N. or W. by N. 1 Quarter, 2 Quarters 
herly, Sc. ä | 

\eſe Tables are ready Helps for finding the Variation 
e Compaſs with Eaſe and ſufficient Exactneſs; as is 


= 


Pp 
= j; I 


qu DD 
— 


. ent from the following Explanation. 

; 

5 will frid the Point of the Compaſs that the Sun Riſeth or 

Setteth with, at any Tume of the Year, 

2 i 
55 RS T, ſeek the Sun's Declination, in the Table of 


Declination for the Time propoſed; wich which 
r the foregoing Table, finding the Latitude in the 
d of the Tab e, and the Declination in the third 
mn; againſt which, on the Left - Hand, if it be 
h Declination, but on the Right-hand if it be South 
nation, is the Point. of the Gab that the Sun 
gg at, according to the Titles at the Head of 
able, | 


we 
5 _-—_ = tz 1 _w 


b %, Theſe Tables ſhew the true Points of the Sun's 

or Setting; ſo that you may readily know at any 

„ ſeeing the Sun riſe or ſet, the Variation by an 

nary Meridian Compaſs. 

ere are ſome Compaſſes not touched fo well as th 

t to be; others in Time, will grow weak, or | 

magnetic Virtue, . 

ow by theſe foregoing Tables you may very readily 

ver any of theſe Defects. | 

may indeed be objected, they cannot ſet the Sun by an 
Meridian S ſo near as 1s required., * 

a 2 . * 
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To this I anſwer, it's as eaſy to ſet the Sun by 
Compaſs, as to ſteer a Ship by it; for expert Sen 
can ſet the Sun, or a Headland, to near a Quarter 
Point by their Hand, (but with Sights much neate 
ne} The Poſture to obſerve in ſuch a Caſe, I ad 
thus; : 

Set the Compaſs about two Feet high, and dired 
your Hand towards the Sun, note what Point, Half. 
or Quarter-Point, the Sun riſeth, or ſetteth on; the 
that Table belonging to the Latitude, ſee whether the! 
riſeth or ſets that Day upon the ſame Point, found 
Obſervation : If _ agree, there is no Variation; h 
they do not agree, the Compaſs is not true, or there i 
riation; and the Variation is ſo much, as is the Differ 
between the Obſervation and the Table. | 


Example 1. Admit in Latitude 30 Degrees North, 
Sun having 9 Degrees, 44 Minutes North Declinatia 
obſerve the Sun that Day to riſe upon the E. N. E. 
of the Compaſs : I demand the Variation? 

In the Head of the foregoing Tables look for the 
titude 30 Degrees; and in the third Column for g 
44 min. North Declination ; and againſt it (under © 
is E. by N. which ſheweth that there is one Point Vari 

For it appears by the Table, that the E. N. E. Pon 
the Compaſs is the true E. by N. Point; and the E. 
(2s it's upon the Compaſs) is the true E. Point; 

aft Point is the true E. by S. the S. E. is the S.E, | 
and the South is the S. by W. the Weſt is the W. 
and the North is the N, by E. | 


This plainly appears by the Rectiſer, if you bri 
E. by N. on the outward Circle, right againſt the E 
on the inward Circle, 


Now, ſuppoſe we were to obſerve the Sun at his 
ting, in the. Latitude. of 3o deg. with Declination 9 
44 min. North as aboveſaid, we ſhould find the 5 
ſet exactly at Weſt by the Compaſs, although 1 

| | 90 
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will be little leſs than a Contradiftion to ſome ; but if 
caſt your Eye upon the Rez7ifier, you may ſee it's a 
ain T ruth, 
xample 2. In Lhritude 37 deg. North, the Sun's Decli- 
jon 8 deg. 58 min. North, I obſerve the Sun to riſe 
by N. by the Compaſs : I demand the Variation? 
n the Table that belongs to 37 deg. againſt 8 deg, 
in, North Declination, and under © Riſe is E. by N. 
ch ſheweth there is no Variation, becauſe the Obs 
ation agreeth with the Table. 
te, If the Declination for the Day propoſed be not 
fame with the Declination in the Tables, then have 
ard to the neareſt, allowing for the Difference, by the 
e of Proportion. | | 
xample 3. In the Latitude 37 deg. North, ſuppoſe the 
's Declination 10 deg. 15 min. North, I demand the 
t of the Compaſs the Sun then riſeth upon? 
the Tables the neareſt to 10 dey. I5 min, is 11 deg, 
in. againſt which the Sun riſeth E. by N. a quarter N. 
ſets W. by N. a quarter N. but in the Table for 37 deg, 
tude, the Declination propoſed, is near about the 
ble, between 8 deg. 48 min. and 11 deg. 12 min. 
refore the Sun riſeth E. by N. half a quarter N. and 
th W. by N. half a quarter N. 
nderſtahd the like in any other Caſe, let the Declina- 
be what it will, and in any other Latitude, 
ample 4. Admit in Latitude 38d. 20m. North, and 
Iination 19d. 5om. South: the Sun riſeth upon the 
Point of the Compaſs : I demand the Variation? 
the Table for Latitude 38 an, 4 and againſt 19 deg, 
in. (the neareſt to the given Declination) is E S. E. 
artet S. which ſheweth that there is a quarter of 2 
t Variation. For the E. S. E. Point is E. S. E. a quarter 
d the North Point is N. a quarter E. For if you bring 
a quarter S. on the outward Circle of the Rec ifer right 
| E. S. E. on the inward Circle, then S. S. W. on the 
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Compaſs is S8 W. a quarter W. and SE. is SE. a quarts 
and E. is E. a quarter 8. And fo for any other Point, H; 
8 or Quarter-Point, by caſting your Eye upon | 
ciſter. 
ote, Theſe Tables ſhew the true Points of Riſing 
Setting, and the outward Circle on the Rectiſier doth t 
ſame : but the Compaſs, when it differeth from. the Tab 
» ſhews a falſe Point; and the inward Circle on the Red 
doth the ſame, | 
Example 5, Admit in Latitude 47d. 24m. North, | 
Declination 15d. 2m. South, the Sun riſing E. by S. by! 
Compaſs; I demand the Variation? 

By the Tables the Sun ſhould riſe E. S. E. therefore th 
is one Point Variation: For if you bring the E.S,E. on! 
outward Circle -of the eee ate over againſt the E. by 
on the inward Circle, then the N. by W. on the Comp 
the true North Point; the N. W. is the N. W. by N. 
the 8. by E. is the true South Point. 

By this Time I ſuppoſe my Reader able to diſcover | 
8 the Variation is, and how to Reckon it without 
Geometric Demonſtration, or Arithmetic Calculation. 

Note, If you have any odd Minutes of Latitude, go 
that Table neareſt the Latinude you are in. 

I come toe reſolve a Queſtion ſome are pu 
with z and that is this: | | 

Que. If the Sun riſe at E. N. E. by any Compaſs in 
Latitude, ſhould he not ſet the ſame Day at W. N. W. by 
fame Compaſs, and in the ſame Latitude ? 

 Anſw. If there be no Variation it will; but if there 
Variation, it will not be ſo: The Reaſon is evident by 
Retiifier.. | | N 

. By theſe Tables you may know upon what Point of 8. 
Compaſs any of the Stars riſe and ſet in any Latitude 

Tables contain, either North or South, if the Declind 
do not exceed the Sun's greateſt Declination. 

Example 6. Let it be required to find the Points of 
Compaſe the Bulls Eye riſes and ſets with, in the Lats 


of 50 deg. North, 


4 


, 
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The Declination of this Star is 154 58m. North; in the 
ble that belongs to 50d. againſt 15d. 57m. North Decli- 
non, the true Point of 9 E. N. E. a quarter N. and 
true Point of Setting W. N. W. a quarter N. 1 
Underſtand the like for any other Star, whoſe Decli- 
ion does not exceed the Sun's greateſt Declination. 


The Uſe of the RECTIFIER. 


HIS Inftrument, as before deſcribed, (in Pages 93, 
th, WF 94, and 95,) containeth two Circles or Compaſſes, 
within the other; but as it's made of Wood, the one 
byes upon the other, and by it the Compaſs, when it 
es may be rectified as follows: 2 
Bring the true Point of Riſing or Setting (as the Table 
weth) on the Outward or Under Compaſls, right againſt 
falſe Point of Riſing or Setting (as your Compaſs 
weth) on the Inward or Upper Compaſs; then will the 
der Compaſs rectify the Upper. | 
xample 7. Admit in Lat. 45d. N. the Sun's Declination 
ng 7d. 56m. South, the Sun ſetting upon the W. by N. 
int of the Compaſs, I demand the Variation ? 
The Sun, if there Le no Variation, will ſet at W. by 8. 
d riſe at E. by S. as appears from the Table; therefore 
plain that there is two Points Variation. 
Bring the W. by S. Point on the outward Campaſs, 
ht aganiſt the W. by N. Point on the inward Compals z 
n the Points upon the outward Compaſs explain the 
nts that are upon the inward z ſo that — to the 
going Obſervation, the N. N. E. Point on the Compaſs 
he true North: The North is the true N. N. W. the W. 
N. is the true W. by 8. the S. E. by E. is the true E. 
cot. And fo for any other Point of the Compaſs, by only 
ade ling on the Redfrer, 5 | 
liars thus you may rectify the Compaſs, without rekon- 
> which way the Variation is, either Eaſtward or Weſt- 
: The Redifier doing it fo plain, that you can't be 
taken, 14 | A 
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ATABLE of Anplitudes, fitting all Places from the 
Equator, to 60 Degrees of Latitude, either North or South, 
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The Degrees of Latitude. 


3 


D M 


O00 080 
Ol OO 
O02 OO 


* - 


[ 


— — a 
The Mariner's Compaſs Refified.. 137 


TABLE 35 Amplitudes, fitting all Places from the 
quator, to 60 Degrees of Latitude, either North or South. | 


The Degrees of Latitude. 
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ATABLE of Amplitudes, fitting all Places from th 
Equator, to bo Degrees of Latitude, either North or South, 
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The Degrees of Latitude. 
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TABLE +, Amplitudes, fitting all Places from the 
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ruth, (Equator, to 60 ha of Latitude, either North or South. 
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ATABLE of Amplitudes, fitting all Places fron || 
Equator, to 60 Degrees of Latitude, either North or Sun. 
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The Degrees of Latitude. | 
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{TABLE of Amplitudes, fitting all Places from the 


egrees of Latitude, either North or South. 
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The Degrees of Latitude. 
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ATABLE of Amplitudes, fitting all Places from i 
} Equator, to GO Degrees of Latitude, either North or South, 
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| | | The Sw of Latitude. 
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TABLE e Amplitudes, fitting all Places from the 
quator, to 60 Degrees of Latitude, either North or South. 
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A TABLE of Amplitudes, fitting all Places fron 
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The Degrees of Latitude. 
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Sud TAB L E e K Amplitudes, fitting all Places from the 


quator, to 60 Degrees of Latitude, either North or South, 
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- The Degrees of f Latitude, | | 
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The Uſe of theſe Tables of Amplitudes. 


h T H E Sun or Star's Amplitude, is the Diſtance of | 
Riſing or Setting of the Syn or Star from the Eaſt 
Weſt Points of the Horizon, in Degrees and Minut 
reckoned in the Horizon, either Northerly or Souther, 
Note, When the Sun or Stars have North Declinati 
they riſe to the Northward of the Eaſt, and ſet to the No 
ward of the Weſt : But if their Declination be South, ü 
riſe to the Southward of the Eaft, and ſet to the Southy; 
of the Weſt : And by theſe Tables the Amplitude is d 
found, viz. 
Look the Latitude in the Head of the Table; the Dec 
nation in the firſt Column on the Left-hand ; and int 
common Angle of meeting is the Amplitude required, 
Example 1. In the Latitude of 30 deg. the Sun's De 
nation being 7d. om. North, I demand the Amplitude 
Anſw. The Amplitude is 8 deg. 6 min. For under 
titude 3od. in Page 140, and againſt the Declination 2d. 
will find 8d. 6m., which is the Amplitude from the ; 
Northward at Sun-rifing, and from the Weſt Northy 
at Sun-ſetting. But if the Declination had been 79. « 
South, in Latitude 3od. as aforeſaid, then the Ampli 
would have been 8d. 6m. from the Eaſt Southw 
at Sun- riſing, and 8d. 6m. from the Weſt Southward 


- Sun-ſetting. | 
If there be any odd Minutes of Declination, take 


Proportional Part. - | 
Example 2. In the Latitude of 42d. 30m. the Su 
Declination being 12d. 15m. I demand the Amplitude 
Anſio. The Ampl. is 16d. 43m, found as follows: 


- cording to the former Directions, for the Lat. of 42d. 
= . I2 2 16d, I 
and Declin. being} 77 J d. the Ampl. is J 15. 1 


1d, 2 


* Subtraft, and their Difference is 
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hen ſay, As 1d. or 60m. is to 1d. 22m. or 82m. fo 
15m. to 20m. found as hereunder ; 


If bom. give 82m. what ſhall 
of « 15 
Caſt ( — 
inule 10 
erly, 2 
1natic — Sa dons — 
No 60 23Co) 20m. Proportional 
h, t — — 
lin ER 030 Remainder | 
is Mt. 4 d. and Declin 12d. the Amplit. is 16d.: 15m. 


s Amplitude for Declin. 129. 15m. to be 16d. : 35m. 
len, for Lat. 43d. P 12 7 deg. Amp. J 16d. : 31m. 
(Deli, e 15 Flo — C17: 2am. 
trated, makes the Difference to be —— 1d. : 24m. 
[hen ſay, As 60m. is to 1d. 24m. or 84m, ſo is 1 5m. 


7d. im. found as hereunder: 

he bom. give —— 84m. what ſhall 5m, ? 

rthy | I5 

7d. 0 — —— 

npli 420 

uthm TW 

ward — ——— 

| 6(0)126(0)21 min. Proportional Parts. 
take oo . | 
ie du oo Remainder. oy 

litude p ' D. M. 
ws : 3d. and Declin. 12d. Amplitude is ——— 16: 31 


it add the Proportional Part above ——— 00 : 21 


low becauſe the given Latitude 42d. zom. is in the 
lle, between 42d. and 43d. therefore the Medium 
be Amplitudes before found, is the Amplitude required, 
& thus ; K 2 Lat. 


es for Declination 12d, 15m. the Amplitude 16 72 


/ 


it add the Proportional Part above —— ood. : 20m, 


A 
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Lat. 1434 Decl. 12d. 15m. the Ampl. i 


* — — 


Added together, is k⸗ 33d. : 270 
The half is the Amplitude required 10 


Thus may the Amplitude be found for any odd Minute 
of Latitude or Declination, though the Table is calculate 
for whole Degrees only. — —— . 

By this Table the Variation of the Compaſs is malt readii ri. 
found; for by the Azimuth or Amplitude Compaſs findt 
Sun or Star's Magnetic Amplitude, at their Riſing or d 
ting; and their true Amplitude (according to the Latitud 
of the Place, and their Declination, by this Table; d 
Difference of theſe Amplitudes (when both are North 
both South) but their Sum (if one North the other Sout 
is the Variation of the Compaſs. 5 

But by the Rectiſier it is moſt eaſily done thus: 

Bring the Magnetic Amplitude (on the upper Compi 
right againſt the true Amplitude (on the lower Compal 
then doth the North Point in the upper, ſtand againſt tl 
Variation in the lower; and the upper Compaſs is explain 
4n all its Parts by.the lower Compaſs. | 


16d, : 430 


Example 1. Suppoſe the Magnetic Amplitude at Su 
riſing (found by the Azimuth or Amplitude Compaſs) | 
Eaft Southerly 15d. 30m. and the true Amplitude ( 
cording to the Latitude of the Place, and Declination 
the Object obſerved) be Eaſt Southerly 26d. 45m. 16 


mand the Variation of the Compaſs ? Ir pre 
5 % . 1 | — p ' | F . a ( 
By the Redifer. % »£, 


Bring 15d. 30m. Eaft Southerly, on the upper Com 
inſt 26d. 45m. Eaſt Southerly, on the lower Comp! 
hen doth the North Point on the firſt ſtand right agal 
114. 15m. North Eaſterly on the latter: ſo that the Co 
;Pafs doth vary 11d, 15m. or 1 Point Eaft, 
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True 
= 27 3 Maen. ? Ampl. 4 
demand the Variation of the Compaſs ? 


By the Rectifier. 


149 


07d. oom. Eaſt Northerly 
15d. 3om, Eaſt Southerly 


Bring 15d. 3om. Eaſt Southerly, on the upper Com- 
iſs; right againſt 7 deg. Eaſt Norther 
ompaſs, then the North Point on the 
2d. 3om. Nerth Weſterly; that is, two Points 


ly, on the lower 
rſt ſtands 2 


inſt 


ad niation. In like manner for any other, and thus the 


made of Wood. 


uiation is moſt readily found. This RECTIFI ER 


SRD r 


dhe APPENDIX contains the Deſcrip= 


pal uſeful in Navigation. 


tion and Uſe of INSTRUMENTS moſt 


be Deſcription and Uſe of the Fore-ſtaff, ar 


* 


pak 

* S888 8858888888888 8 888888888888 
gu Croſs-ſtaff. 

{s) | 


HE Pore-/iaff,, fo called from the Poſture of the 
ion OF Obſerver in uſing it, whoſe Face is towards the 
Ie obſerved ; though for the Sun, it's ſo contrived 
Ir preſerving the Eye) to be uſed backward. It's called 
0 a Croſs-Aaff from its Form: being a Square Staff with 


ee or four Pieces of Wood 


olles, or Vanes. 
mp 
mp3 
agall 


K 3 


acroſs it, which are called 


Tbe' 


TI'S 
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The Staff is uſually about 30 Inches, or 3 Foot loy 
and more than half an Inch ſquare, having four Side 
each graduated unequally, like a Scale of Tangent 
To each of them belongs a diſtinct Croſs; though ſom 
times the ſhorteſt Croſs is made to ſerve two Sides of ü 
Staff; that is, the Breadth is for the Ten Croſs, a 
the Length for the Thirty-Croſs. Beſides this, it u 
two Croſſes more, the longeſt is the Ninety-Croſs, t 
other is the Sixty-Croſs, Theſe four Croſſes are thus to 
un lerſtood, viz. 1 


18 


| FI 
o | Croſs, belongs to that J 10 
bo Side beginning at J 20 
g0d C30 


The Figure of the Fore Saf 


and ending at 
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' The Uſe of the Fore:ſtaff. 


s common and ordinary at Sea, to take the Meridian 
Altitude of the Sun or Star with this Inſtrument, and by 
nd the Latitude the Ship is in. | 
To perform which, obſerve theſe Precepts following. 
1. Note, The 10, 30, 60, and go Croſs, are to be uſed 
ording as the Meridian Altitude is more or leſs ; that 
if leſs than 10d. uſe the 10 Croſs ; if between 10 and 
d. uſe the 3o Croſs ; if between 30 and God. the 60 
oſs ; if more than 60, uſe the 90 Cros. 
2, Having conſidered which Croſs (according to the 
gd Altitude of the Object intended to be obſerved) 
uitable, put it on the Sraff, ſo that the flat Side of the 
ols may be towards the flat or ſquare End of the Staff; 
ten, 
3. Hold the flat End of the Staff (as A) to the Corner 
your Eye; there let it reſt upon your Eye bone, as near 
Corner of your Eye as you can, ſo it doth not hinder 
r Sight, 
» Then look to the upper End of the Croſs fas at C) 
the Sun or Star, and at the lower End (at B) for the 
rizon. 
But if at the lower End of the Croſs, you ſee all Sky 
no Water, then draw the Croſs a little nearer to your 
I | 
b. If, on the contrary, you ſee all Water and no Sky, 
llide the Croſs a little farther from you. | 
7. Then, if you ſee the Center of the Sun or Star at the 
fer End of the Croſs, and the Horizon at the lower. End, 
Croſs-ftands as it ought. | 
. Wait till the Sun or Star be on the Meridian, making 
ſervations often; and as the Sun or Star riſeth, draw the 
dls a little nearer to your Eye. 
. If the Sun or Star be fallen, you will not ſee the Ho- 
on, for the Water will hide it from you, and then Ob- 
Ing is over at that Time. Stir not the Croſs out of its ö 
e only ſee at what deg. &c. it reſteth, on that * 
4 BE 0 
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of the Staff belonging to it; and the Degrees and Minuy 
cut by the Edge of the Croſ, is the Meridian Altitude! 
Complement thereof, according to the Word Alt. or Cin 
on the Staff. | 


How to uſe the Fore-ſtaff backward. 


HIS is only uſed with the Sun, and for this Pur 
the Ten Croſs hath another Piece of Wood or Iv, 


put croſs it; ſo that the lower Edge of this Croſs Piece lie as 
even with the middle of the Square Hole in the Ten- Cord 
4 alſo anſwers to the middle of the Thickneſs of (Wd m 

taff. | 8, 1 
There is alſo a Plate of Braſs with a Hole in it, Ming 
ſo fitted, that it will ſlide on and fit the Ends of the S 
60, or 30 Croſs : Theſe two Things added to the Fo. he. 
ſtaff makes it fit for a backward Obſervation of the Sul ee, 
which is thus, viz. | ng 

1. According as the Meridian Altitude of the Sun, Wn A 
more or leſs, ſo uſe the 90, 60 or 30 Croſs; putting it ¶ ¶ for 
the Staff, the flat Side of it exactly even with the flat EMhu 
of the Staff, there ſcrew it faſt ; and at one End of the C. i 
Nip on the foreſaid Braſs Plate ſo as to leave a ſlit Sight rd 
it, near the lower End of the Croſs. noſe 

2. Put the Ten Croſs (having a Croſs-piece on it 
aforeſaid} on the Staff, the flat ſide of it towards the oth 
Croſs at the Staff*s End, 

3. Turn your Back to the Sun, look through the MF 
in the Braſs, at the lower End of the Croſs, for the W tt 
dow at the upper End of it, lying on the Ten- Croſs in ¶ Dec 
Line anſwering the middle of the Staff, and on each is th 

of the Staff, | Itude 

4. At the ſame Time the Horizon ſhould be ſeen (thy. B. 
the foreſaid Slit) to lie even with the Shadow on the mii th 
dle Line, in the Ten-Croſs; and at each End of it, Equ 

both ſides the Croſs. Sum 


5. In looking through the Slit in the Braſs, you mi 
bring the Shadow upon the middle Line, and if inſtead MY. If 
the Horizon you only ſee Water there, then draw WW Me 


| 0 


— 


The Mariner*s Compaſs Reftified. 153 
a- Croſs nearer, till the Shadow and Horizon agree or 
et in the ſaid middle Line. | 

6, On the contrary, looking as before, if inſtead of the 
rrizon you ſee Sky meet the Shadow on the middle 
ne; then put the Ten-Croſs from you, (till you ſee the 
rizon and the Shadow meet together) on the middle 


ne. 
7. Continue obſerving till the Sun be at the higheſt ; 
el as the Sun riſeth, you muſt draw the Ten-Croſs nearer 

order to keep the . and Shadow together on the 
| middle of it. . a | 
8. If the Sun be fallen after you have continued ob- 
ing as before (directed) the Horizon will lie below 
e Shadow on the middle Line; then is the obſerving 
hed at that Time: Stir not the Ten-Croſs out of its 
e, for where it now ſtands (on that Side of the Staff 
nging to the Croſs at the End of it) is the Sun's Meri- 


in, Wi Altitude, or Complement thereof, as before in obſerv- 
it of forward. | ; 

t EMrhus I have ſhewed how to take an Obſervation by the 
Crof@6-ftaff both Forward and Backward. The next Thing 


order, will be to ſhew how to work it; and for that 
poſe take Notice of theſe following Rules. 


To work an Obſervation. 


je f the Sun or Star hath North Declination, and be on 
the Meridian to the Southward of you, ſubtract 
in (8 Declination from the Meridian Altitude; the Remain- 


is the Height of the Equinoctial, or Complement of the 
tude North. ; 
But if the Object obſerved hath South Declination, 
mig; the Sum (if it exceed not 90 deg.) is the Height of 
it, WEquator, or Complement of the Latitude North: If 
dum exceed go deg. ſubtract go from it; the Remainder 
e Latitude South. | | 
If the Object hath North Declination, and be on 
Meridian to the Northward, add the Declination 
| | o 
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the Meridian Altitude; the Sum (if it exceed not g 

Height of the Equator, or Complement of f 
Latitude South: But if it doth exceed go deg. ſubtri 
you — the ſaid Sum, the Remaider is the Latitul 
North, 

4. If the Sun hath South Declination, and be to 
Northward at Noon, ſubtract the Declination from! 
Meridian Altitude: the Remainder is the Complement 
the Latitude South. ; 

5. When the Sun hath no Declination, the Meridi 
Altitude is the Complement of the Latitude North, if | 
be South at Noon ; and the contrary. | | 

6. If the Sun be in the Zenith, and at the ſame time 
hath no Declination, you are then under the Equinoctial 
+7, But if the Sun hath North or South Declination, a 
in the Zenith, the Declination is the Latitude you atei 
North or South. | 

8. If you obſerve the Sun or any Star upon the Meridi 
beneath the Pole, add the Meridian Altitude to the Con 
1 of the Sun or Star's Declination; the Sum is d 

eight of the Pole, or Latitude of the Place. 
| Theſe eight Rules are explained by the Examples follo 
ing. 


Examples for working an Obſervation in North Latitud. 


Example 1. A PMIT at Sea, I obſerve the Sun's Meridi 

| Altitude to be 42d. 20m. South, and 

the ſame time the Sun's Declination is 10d. 10m. Not 
I demand the Latitude I am in? 

D. M. 


The Meridian Altitude ——— ———— 42 . 20 Seu 
The Sun's Declination —— ſubtra@ 10: 10 N. 


T he Complement of the Latitude ——— 32 : 10 Lat 
Subtract it from — —ů— — 90 00 


Ide Latitude I am in, 1 — — 57: 50 No 
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Example 2. Being at Sea the 22d of May, Anno 1759, 


d the Sun's Meridian Altitude to be 65 deg. 10 min - 
uth ; I demand the Latitude? a 
_y 


e Meridian Altitude —————— 65 : 10 South 
e Sun's Declination — — ſubttact 20: 24 North 
e Complement of the Latitude ——— 44 : 46 
brat it from — —— — 90 :.00 


e Latitude I am in, is — 45 : 14 North 


xample 3. Being at Sea, the 27th of November, Anno 
7. I find the Sun's Meridian Altitude to be 26 deg. 
min, South; I demand the Latitude I am in? | 


are i | D. M. 

e Meridian Altitude — ——— 26: 30 South 
. e Sun's Declination — — add 21: 15 South 
ON g — ———— 

is U e Complement of the Latitude ——— 47 : 45 
4 tract it from — e 


Latitude I am in, is 42 : 15 North 


xample 4. At Sea, the 25th of April, Anno 1762, 
d the Sun's Meridian Altitude by Obſervation to be 
leg. 45 min. South. I demand the Latitude Jam in? 


eridl 

and | D. M. 
NotWilian Altitude — 58 ; 45 South 
| Declination — 13 : 15 North 
| Sou Complement of the Latitude ——— 45: 30 

Ne it from . — — — 90 00 

) Latitude J am in, is ———— 44 : 30 North 
J | 
- xample 5, Admit the 12th Day of June, 1763, I 
> Noi the Sun's Meridian Altitude, by Obſervation, to 'be 


kg. 35 min, North; I demand the Latitnde I am or 


1 56 Te Mariners 8 Refiified, 
28 | D. M. 
Meridian Altitude — — 80: 35N 
Sun's Declination . add 23: IN. 


The Sum is — — — — 103 : 46 
From it ſubtract— — — — 90: 00 


The Latitude I am in, is —— 13: 46N 
Example 6. Admit, Augu/t 22, 1771, the Sun's Ma 

dian Altitude was obſerved to be 85d. 15m, North; 1 
mand the Latitude of that Place? 


The Meridian Altitude — - 8 5 : 15 Ne 
Sun's Declination — add 11: 52 Ne 


The Sum is ĩäĩ ĩù 907: 07 
From it ſubtract ̃ —— 90: 00 * 


The Latitude of the Place is 07 : oN 


— —— — — — — - 


—— 


— 
— — — — — 


Example 7. Admit i na Ship at Sea, Tune 19, ! 
the Sun's Meridian Altitude is 66d, 46m, North; | 


| | mand the Latitude the Ship is in ? * 

i D. M. to 
ö The Meridian Altitude 66: 46 N 5 
i The Sun's Declination — . add 23: 28 N 

1 D 
> Complement of the Latitude cu — 90: 1 * 
. From it ſubtract ——— ĩñ2Pô:— 90: oo 


The Ship is almoſt under the Equinoctial oo: 14 N. 


Example to find the Latitude, by obſerving the Stars 


Examp. 8. A DMIT I obſerve the Bull's Eye upon 
Meridian, and find his Meridian Alti 
to be 50d. 30m. South; I demand the Latitude I am ! | 


EL 
95 1 

b 
Lat. 


| 
'; 
Cc 
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D. M. 


Nſ Declination of the Bulls Eye is —— 15 : 58 North 
Noe Meridian Altitude of the Star 50: 30 South 
- W& Star's Declination — ſubtract 15: 58 North 
) Pylement of Latitude is - — 34 : 32 

) act it from —— — — 90: oo 
af Latitude I am in, 1— — 55: 28 North 


zxample 9. Admit, I obſerve the bright Star in the 
1 Dog's Mouth, and I find his Meridian Altitude to be 
45m. South; I demand the Latitude I am in? 

D. M. 
. Declin. of the Great Dog's Mouth is— 16 : 23 South 


| NL Meridian Altitude of the Star ——— 35 : 45 South 


_ [Wdtar's Declination = — add 16 ; 23 South 
Height of the Equator — 52 : 08 
_ Watt it from = — — 90: 00 
JN. .27 : on 


Latitude I am in, is '———=—= 37 : 52 North 
xamples for working an Obſervation in South Latitude. 


mp. 10. AD MIT the roth Day of May, Anno 1770, 
I find the Sun's Meridian Altitude, by Ob- 
ation to be 62d. oom. North; I demand the Latitude 


6 N. dhip is in ? | 

8 N D. M. 

— Meridian Altitude — 62 : oo North 
4 Sun's Declination — add 17 : 41 North 
O — — g 


Complement of the Latitude is — 79 : 41 
rat it from —— — 90: oo 


* 


Latitude the Ship is in, is ———— 10 : 19 South 
xample 11. Admit the 15th Day of January, Anno 
„ in Longitude i 5cd. Eaſt, I find the Meridian Alti- 
by Obſervation to be 58d. 45m. North; I demand 

W-titude the Ship is in? 2 
a | 1 


* * . 22 2 * ti 
? * re * 7 ä wk. * * "£7 
o * 0 9 
* 2 - | 4 * A 
' S, : 


I) be Sun's Declination in the Meridian of 
-— then 5th of January is 21d. 12m. the daily difference 


Proportion) in Page 20, you will find the Proportic 


true Declination for the Longitude of 1 50d. 3 


The Latitude the Ship is in, is ————— 72 : 32 80 
I find the Sun's Meridian Altitude to be 66 deg. 52n 
| D. M 


Complement of the Latitude, is 88 : 54 
Subtract it from — —— 90: 00 
Latitude required, is — —— er: 06 8 


South, and his Meridian Altitude 79d. 38m. South 


ſubtract 16m. the Remainder is the Altitude of the 9! 


* = 


this Time is 11m. decreaſing ; therefore (in the Table 


Minutes to be 5m. which add to the Declination in 
Meridian of London, the Sum is 21d. 17m. South, the du 


. M. 
The Meridian Altitude — — 38: 45 N. 
The Sun's Declination ————— ſubtract 21: 17 % 
Complement of the Latitude, i — 17 : 28 
Subtract it from ————— go : oo 


Example 12. Admit, the 12th Day of Fuly, Anno 170 


North ; I demand the Latitude ? 
The Meridian Altitude — 66 : 52 Ne 
The Sun's Declination —— ———— add 22: 02 N. 


Example 13. A Ship at Sea, the Suu's Declination 
ing 15d. 3om. South, and the Sun's Meridian, Altit 
80d. 4.5m. South, I demand the Latitude the Ship is inf 

Anſw. The Latitude is 6d. 15m. South. 

Example 14. The Sun's Declination being 11d. 1 


demand the Latitude ? 

Anſw. The Latitude is od. 52m. South. 

Note 1. If you obſerve by the lower Part, Edge, 
Limb of the Sun, you muſt add to the Altitude 
16m. for the Sun's . and the Sum will be 
true Altitude of the Sun's Center. K 4 

Note 2. If you obſerve by the upper Limb of the 


Cen ter. 
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The Figure of the QUADRAY 


e Deſcription and Uſe of the QUADRANT. 


HIS Inftrument (called a Quadrant, firſt invented 
by our Countryman Capt. Davis, and thence called 
Quadrant) is of à very commodious Form; at 
ent the moſt general approved Inſtrument at Sea, (at 
time Hadley's particularly excepted) for obſerving the 
Meridian Altitude. 
he Form of it (as in the Figure prefixed) may be of 
Radius or Length, between 18 Inches and 3 Feet; 
the moſt general now made, are Quadrants of 24 
ies Radius, with one Arch 65 Degrees, the other 25 
rees, and a Glaſs in the Shadow V ane. 
e Principal Parts are three Vanes and two Arches; on 
ch Arches the Degrees taken together make god. from 
Nee it bath the Denomination of a Quadrant. 


The 


{ 
) 


—— —— 
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- Shadow and Horizon marked C, is termed the Sight Va 


often contains 65, and ſometimes 70 Degrees: This / 


of 2 large Radius, that it might contain the leſſer Divil 


The Horizon Vane (mark'd in the foregoing Figure 
and with its Name) reſpects the Horizon in Time of ob 
ving: That which gives the Shadow marked B, is the 
dow Vane : and that through which you are to look for by 


And all theſe are noted in the Figures by their Names. 

Of the tus Arches. The leſſer noted DE, is called 
Goth Arch, becauſe it formerly contained no more tha 
Degrees, and is ſo numbered in the Figure, but nor 


is of a ſmall Radius, being fo deſign'd that the Sha 
Vane uſed on it, being at ſo Mall Diſtance from the H 
zon Vane, on which its Shadow (in time of obſerving)i 
fall, might be more viſible to the Eye of the Obſerver. 

This Little Arch is divided ſometimes but into eve 
Degrees, and never leſs than every ſingle Degree: | 
numbred from the upper End E, with o, 5, 10, 15, 
Sc. downwards to D, where it ends in the Line ADH. 
Line in the middle of the longer Leg of the Quad 
at 60, 65, or 70 Degrees, according as the other Ard 
divided; ſo that the Numbers at D and F together, . 
always make go Degrees. 

The Greater Arch, GF, is called the goth Arch: 


of a Degree; and being of a competent Breadth, th 
are uſually deſcribed 9 Concentric Circles, interſected 
three Diagonal Lines, (ſometimes fix) in each Dey 
making each Interſection two Minutes of a Degree, 
ſometimes one. | 

The Great Arch is divided on the Limb into Deg 
by long Strokes, each again ſubdivided into fix 
Parts by ſhorter Strokes; each fmall Diviſion being 
Minutes, and are numbred from the lower End G, 
5, 10, 15, Cc. upwards te F, where it ends in the! 
ADF, either at 20, 25, or 30 Degrees: The Fin 
always at Fand D together makes 90 Degrees as afore6. F 


the 
by 


The Mariners Compaſs Rectißed. 161 
2, De ef the Duadrant, 


HIS Inftrument is rarely uſed otherwiſe then to obſerve 
the Sun's Meridian Altitude; which to perform, [I 
deſcribe. it 
1. Put the Horizon Vane A on the End, and cloſe to 
Center; the Sight Vane put on the Arch GF, cloſe to 
Back of it; and the Shadow Vane put on the little 
ch DE, cloſe to the Back of it, and fix the upper Ed 
the Shadow Vane to a Number of Degrees (on the Si 
the 60 Arch) leſs than the Complement of the Altitude 
15 or 20 Degrees. | | 
„The Vanes being thus fixed upon the Quadrant} 
ning your Back to the Sun, the End G in your 
nd, and F rmoſt, look through the Sight Vane, cau- 
o the upper Edge of the Shade of the Shadow Vane to 
upon the upper Edge of the Slit in the Horizon Vane, 
ere is drawn a black Line; at the ſame time, if the 
mon appear through the ſaid Slit in the Horizon Vane, 
Vanes of the Quadrant ftand at the Sun's preſent 
tude. 
. But if the Sky appear inſtead of the Horizon, flide 
ight Vane a little higher towards F; on the contrary, 
he Sea appear inſtead of the Horizon then ſlide the Sight 
lower towards G; continue ſo to dd till the Horizon 
ear through the Horizon Vane. 
4 In order to obtain the Meridian Altitude (which is 
greateſt Altitude the Sun will have that Day, and the 
ing uſed to find the Latitude) continue obſerving ; and 
the Sun riſes, the Sea will appear thro' the Horizon Vane ; 
me Sight Vane muſt be ſlid lower accotdingly : Thus 
tinue obſerving as often as may be convenient, till the 


eing Lis at the higheſt. 
5 1 „ When the Sun begins to fall, the Sky will appear 
_ ough the Horizon Vane, inſtead of the Horizon; then 


r den dns, I 0 Degrees che upper Edge 

. Having thus done, a e upper 

the Shade Vane ſtandeth at, to the Degrees and Min. 

by the Inſide of the Sight Vane, their dumm is the 
L plement 
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plement of the Sun's Meridian Altitude, or the Diſta 
of the upper Edge of the Sun from the Zenith; to whi 
Sum add 16m. the Sun's Semidiameter, and the laſt 
is the Diſtance of the Sun's Center from the Zenith, be; 
the true Complement of the Sun's Meridian Altitude, 

Nate, The upper Edge of the Shade of the Shad 
Vane reſpects the upper Limb of the Sun, and the |: 
Edge of the ſaid Shade anſwers to the lower Limb of 
Sun; ſo that obſerving by the firſt, you are to add 
Minutes; on the contrary, obſerving by the latter, (« 
tract 16 Minutes, to, or from what's on the Quadra 
the Sum or Difference is the Diſtance of the Sun's Ce: 
from the Zenith, called his Zenith Diſtance, or Com 
ment of his Meridian Altitude. 

Thus I have ſhewed how to take an Obſervation 1 
the Quadrant: I come now to ſhew how to work 
The Difference in working an Obſervation taken by t 
Fore-ſtaff and Quadrant, is only this: By the Fore- f 
you take the Altitude, by the Quadrant the Complent 

of the Altitude, or the Diſtance of the Sun from 
Zenith. 5 

Altitude is the Diſtance of the Sun from the Horizoff 
therefore if you ſubtract the Complement of the Alti 
from 9o d. the Remainder is the Altitude; which youn 
uſe as in the Uſe of the Fore-ſtaff, in Page 151, 

But it's uſual to work Obſervations (made by the Qi 
drant) by the Complement of the Sun's Meridian“ 
tude : I will therefore give ſome general Rules, and { 
particular Examples for their Explanation, 


The General Rules are, 


r. TF the Sun hath North Declination, and upon 
Meridian to the Southward of the Obſerver, add Oi. 

Sun's Declination to the Zenith Diſtance, (or Complem 
of the Sun's Meridian Altitude) the Sum is the Latin 


you are in, North. _ | 
2. If the Sun be to the Southward of you, and 


South Declination, ſubtract the Sun's Declination f 


Ld Wu : * * S 
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e Zenith Diftance, the Remainder will be the Latitude 
u are in, North: But if the Declination exceed the Ze- 
th Diſtance ſubtract the leſs from the greater, and the Re- 
inder is the Latitude, South. To 

3. If the Sun be to the Northward of you, and hath 
uth Declination, add the Sun's Declination to his Zenith 
ſtance, the Sum will be Latitude, South. | | 
4. If the Sun be to the Northward of you, and hath 
g Declination, ſubtract the Sun's Declination from 
aul Zenith Diſtance, the Remainder will be the Latitude, 
; but if the Declination exceed the Zenith Diſtance, 


. * the leſs from the greater, and it gives the Latitude, 
prth. 0 

a1 might have given more general Rules ; but if you un- 

"+ {ſand thoſe eight Rules for the Uſe of the Fore-flaff, you 


not err in theſe, in uſing the Quadrant: And for thei 
planation, ſee the Examples following. 


on Morting an Obſervation in North - Latitude. 


m_ ple 1. ON the Ioth of April, 1759, the Sun comes 

Alti to the Meridian in the South, and by Ob- 

ion, found his Zenith Diſtance, or Complement of 

Meridian Altitude, to be 34d. 47m. that is, his u 

vas ſo much from the Zenith: I demand the Latitude 
Place of Obſervation ? D M 


opl. of the Sun's Meridian Altitude — 34 : 47 South 
dun's Semidiamete add oO: 16 


lance of the Sun's, Center from Zenith 35: 03 South 
| — WI OR North 


lem dude of the Place required, is 42: 39 


xample 2. The 14th Day of Augu/t, Anme 1 I 
the Complement of the Nun * Altitade, by 
on fu erration, to be 28d, 48m. South; I demand the Lati- 


Ship is in ? 
10a L 2 


pon lination — — 


Comp. 


4 2 


The Mariners Conyaſi. Reftified, 
4 inf e 1 


: Diſtance of the Sun's Center from Zenith—29 : 04 80 
The Sun's Declination ===—=—=———— add 14 : 27 Nor, 
The Latitude the Ship is in, is — 43: 31 Nor 


Example 3. October 3, 1759. 1 find the Compleme * 
of the Sun's Meridian Altitude, by Obſervation, to be 4; 
35m. South x I demand the Latitude I am? 8 
Comp. of the Sun's Meridian Altitude — 47 : 35 80 
Sun's Semidiameter— = add 00 : 16 
Diftagce of the Sun's Center from Zenith—47 : 51 80 
The Sun's Declination ———— ſubtract 03 : 55 Soi 
The Latitude the Ship is in, is ·ͤꝛ-4 43: 56 No 


Example 4. The 5th Day of November, Anno 17 59 
find the Complement of the Sun's Meridian Altitude, 
Obfervation, to be 52d. oom. South; I demand the 
tude the Ship is in ? D. M. 

, of the Sun's Meridian Altitude 52 : co 80 
Sun's Semidiamete. . add o: 16 
Diſtance of the Sun's Center from Zenith 52: 16 8 
The Declination of the Sun ſubtract 15: 42 80 


Latitude the Ship is in, i-. 35. 77 Nd 


£xa 5. The 27th of 1762, the Sup to 
. and the 1 his Meri; 
Altitude by Obſervation is 10d. 15m. I demand the 
' tude the Ship is in? | D. M. 
Sun's Declination — „ 
Complement of Sun's Meridian Altitude 16 : 15 N 
The Sun's Semidiameter ———— add oO: 16 
The San's true Zenith Diſtance, ſubtract 150: 37 Na 
Latitude the Ship is in, is — 10: 4 NE Alt 


— 


* 


1 


7 
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Example 6. Admit the 29th Day of June, __ 17599 


bun upon the Meridian, I find by upper 
3 Sun is 6d, 42m. to the Northward of my Ze- 
80 ; Idemand the Latitude I am in ? 
N D. M. 
o 1 23 : 17 North 
. upper Marg. Diftance from Zen. — _y 42 North 
em; Semidiameter — : I6 
e 4" wh 
f, of the Sun 's Center from Zenith ſubtr. c6 : 58 North 
— — : 
inde the Ship is in, is ——— 16 : 19 North 


. 7. The 21ſt of Fuly, Anno 1759, in Lon- 
le 165 deg. Weft, and the Sun being upon the 
„I find Obſervation, the upper Margin of — 
s 16d. 45m. to the Northward of my Cenich ? I de- 
d the Latitude the Ship i is in? 8 5 


Sun's Declination at Londen —— 20 : 33 North 
min. for Longitude ſubtract — Oo: 5 


10'S) ic 
— — — 


's Dechination i in the Meridian given — 20 : 28 North 


ſupreme Marg Diſt. from Zenith — x6 : 45 North 
s demidiameter — add OO : 16 


| — ——— 


Central Diſt. . 17 : o North 
ute the Ship is in, is + og : 27 North 


91 uin an Obſervation in South Latitude. 
F. %S. THE 14th Day of Jul, 4 
; . 4 uno 1 in 
5 | T itude 120 HF, 2 75 2 
a the Meridian, 1 find che nt of his Meri- 
— by Obfervation, to be __ en Nn 


. 
* Com- 
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5 | D. M. 
Comp. of the Sun's Meridian Altitude — 48 : 28 N 
Sun's Semidiameter —— — 0; 16 
Sun's Central Diſtance from the Zenith — 48 ; * | 
Sun's Declination for the Longit. ſubtract 21: 48 N 


— — — 


The Latitude the Ship is in, is' —— 26 : 56 5 


Example 9. The 25th of October, Anno 1758, in 
gitude 120 deg, Weſt, and the Complement of the 
Meridian Altitude, by Obſervation, is 27d. 29m. Nom 
demand the Latitude the Ship is in!) 4 

* M. 


Comp. of the Sun's Meridian Altitude — 27 ; 29 N; 
Sun's Semidiameter add co: 16 

Sun's Central Diſtance from the Zenith — 27: 45N 
The Declination of the Sun's Prop. — add 12: 18 & 


* 
— 


The Latitude the Ship is in, is — — 40: 03 


\ | | 
Example 10. Admit the 24th of December, Anno 1 Mi. 
I find the Sun upon the South Part of the Meridian, Wthe 
by Obſervation the Complement of the Sun's Meridian Wb t 
titude 15d. 10m. I demand the Latitude —_— in Wie; 


Compl. of the Sun's Meridian Altitude — 15: 10 Ming 
Sun's Semidigmeter wmmommans nn add oo: 16 > 
Sun's Central Diſt. from the Zenith ſubtraR 15; 26 % 
The Declination of the Sun —— ——— 23 : 27 * 
Latitude the Ship is in, is ————— 08 ; 01 8 
Thus much I thought neceſſary to add by way of Ex 
nation upon the foregoing Rules, in Page 161, 9 hich 1 
bit and explain a more perſect and accurate Method, boi 
taking and working an Obſervation, than hath been form 
made uſe of, ; ES 7 


N 7 


The Mariner's Compaſs Redified. 167 


2 1. The Sun's Semidiameter here added to the 
8M olement of its Meridian Altitude, may be placed 
16 e Quadrant, that its Addition by the Pen may be 


ted: For this Purpoſe the Quadrants have on the 
Wh Edge of the little Arch (every 5 Degrees numbered, 
ang, from thoſe on the flat Side) the Semidiameter 
he Sun: Sd that placing the upper Edge of the Sha- 
oy Vane to the Degree on the ſaid Back Edge of the 
h, the Quadrant then ſheweth the true Complement of 
Altitude, or the Diſtance of the Sun's Center from 
Zenith ; which prevents adding 16 Min, after ob- 
ing. ' 
— 2. There is another Contrivance now made uſe 
which is, by fixing a Convex Glaſs in ſuch Manner in 
Shade V ane, that the Diameter of the Glaſs may ny 
ge with the upper Edge of the ſaid Vane, and whi 
6 will then, in Time of Obſervation, caſt an illumina- 
Spot on a round black Spot made in the Horizon Vane : 
Is is uſeful when the Edge of the Shadow reflected from 
Shade Vane is not very conſpicuous, the Spot being 
ernable when the latter is not: The Manner is thus: 
det that Part of the Glaſs Vane, which is right againſt 
Middle or Center of the (laſs, tothe Degrees on the Side 
an, the little Arch, and then cauſe the enlighted Spot of the 
lian WG to lie on the black Spot or Circle on the Horizon 
e; at the ſame Time look for the Horizon ove 
3 before directed, in Page 160 ; - ſo you will have (o 
ing by this Glaſs in the Vane) the true Complement of 
—— Altitude, or the Diſtance of his Center ſrom 
ith, 


The Deſeription and Ui of the NOCTURNAL. 


THE Nocturnal conſiſts of three Parts; the firſt 
termed the Unmoveable Part, is the broadeſt and 
Weateſt ; on which a Handle to hold it by, in Time 


Obſervation, or uſing it. 
L 4 On 


" 4 Ald MMO 
W * * ** — 
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On the forefide of which, in the outermoſt Circle, 
the twelve Months, and each Month ſubdivided into 
reſpective Days; they are counted towards the Lefſt- hai 
from the Tip or nearly ſo, when you hold it erect by « 
Handle, and marked with their Names, or the firſt Lett 
thereof; as Fan. for Fanuary, Feb. for February, Mar. 
March, &c. Within the Circle of Months is a Ci 
divided into 24 equal Parts or Hours, each Hour divid 
into Halves and Quarters ; uſed to find the Time of F 
Sea or High-Water. 

On the Back- ſide of this Part, are the 32 Points of 
Mariner's Compaſs, South uppermoſt, and Eaſt on r 
Left-hand: To each Point is fet the Declination of of 
North-Star, above or under the Pole; which is known 
Und. for Under, Abo. for Above. 

Formerly there was made two Sorts of Noctur 
one for the Great Bear, the other for the Little B 
Thoſe made for the Guards of the Great Bear, or Chark 
N une, commonly called the two Pointers, have Febru 
at the Top; but-thoſe made for the Guards of the Lit 
Bear, have April at the Top: But they are now made 
both Bears in one Nocturnal, and are known by hai 
either two Circles of Months, marked GB and LB; & i 
le Part of it, marked GB and LB, fignithing G 
tiddle Part of it, m 2 ; ifyi 0 
Bear, or Little Bear. | he 
2. The ſecond moveable middle Part hath two Circles :. 
it ; the outermoſt is divided into the 29 Days and a half 
the Moon's Age; the innermoſt is divided into 24 eg 
Parts or Hours, each Hour ſubdivided into Halves and Qu 
ters ; this Part hath a Tooth, or ſhort Index proceedi 
from it, with the Edge continued in a Right-line from 
Center, which is to be Tet to the Day of the Month wt 
uſed : Some have two Indices, marked G on one, and 

on the other z''G ftandeth for Great Bear, and L for Lit 
ear; ſignifying the Nocturnal is made for both Bears; 
ay be uſed for either, | 
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4. The third and moveable Part is called the Index ; 
b uppermoſt on the Fore-ſide of the Inftrument, hav- 
one Edge proceeding in a Right-line from the 
Winter, (which in Time of Obſervation) muſt be turned 
the Guards : Through all three Pieces, in the Center 
the Inſtrument, is a Hole, through which you are to 
the North Star, . ween the Index is turned to the 
ds. - 


The Uſe of te NOCTURNAL. 


n r it may be found the Hour of the Night, the Bearing 
of the Guards, and the Declination of the Narth Star 
m the Pole ; by which may be found the Latitude, as 
| be ſhewed in Order. 


1. Ts fnd the Hour of the Night. 


Place the Index of the ſecond, or middle Piece, 
the Day of the Month; where it is to be kept, till 
Obſervation is ended; then taking the Handle in 
Gur Hand, with the Fore-fide towards you, and hold- 


B; it upright, (which you may diſcern when you do ſo, 
ond the Tip on the Top of the firſt or of the 
Center for the 


Rurnal) look through the Hole in 
Star 


2, Turn that Edge of the Index, which pro- 
deth from the Center to the Guard, ſeeing at the 
ve Time the North Star through that Hole ; then will 
Index ſhew the Hour of the Night on the ſecond, or 
edle Parts. oy 7A > 44 

| 4 


2 = - „ 


To find the Bearing of the Guards, either of the 
L. ue or Great Bear; that is, upon what Point of the Com- 
they are, and thereby the North Star's Declination 
n the Pole. | DD}. (025 01 
1, Having obferved all the particular Directions as be- 
e, in finding the Hour of the Night, you muſt ſee the 
th Star through the Hole, and the Guards by the Edge 
the long Index. | | 
2. Then look on the Back-ſide of the Nocturnal, what 
of the Compals ſtandeth againſt the foreſaid Edge of 
Index which is the Bearing of the Guards ; and at the 
| Point of the Compaſs is figured the North Star's Decli- 
jon from the Pole at that Lime, either above or under. 
ge, As the Nocturnals are made to fit the Old Stile, the 
e muſt be adjuſted, in all Problems relating to Time, by 
log it eleven Days backward from that of Obſervation. 
xaniple 1. The 31ſt of December, or the-20th, O. &. 
Six of the Clock in the Morning, obſerving the Pointers 
Guards of the Great Bear by the Edge of the Index: I 
and their bearing, and Declination of the North Star. 
Right againſt the Edge of that Index you obſerve with, 
| on the Back · ſide of the Nocturnal, is S. W. by S. the 
int of the Compaſs required; and on the ſaid Point of 
Compaſs is 2d. 33m. und. ſignifying the North Star is 
2d. 33m. under the Pole, in the Circle marked G. B. 
xample 2. The 7th of March, or 24th of Feb. O. S. 
ſerve (according to the Directions before given) at 
en of the Clock in the Evening, the Guard of the 
tle Bear by the Edge of the Long Index: I demand their 
wing, and Declination of the North Star ? 
Seeing the North Star thro' the Hole in the middle, and 
Guard of the Little _—_ _ e of the Le Index, 
te alway Edge reſpecting the Center of the Inſtru- 
nt) — 0 Shes Seven of the Clock ; then on 
Back- ſide of the Nocturnal, and againſt the ſaid Edge of 
Index, is N. E. the Point of their bearing; and on the 
d Point is figured od. 35m. Abo. which ſignifieth the 
th Star is then 35 Minutes aboye the Pole, in the 


3 To 
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3. To find the Moon's Southing by the Nocturnal. 


To do this, look the Moon's Age in che outermoſt C Fi 
on the Middle or ſecond Piece on the Nocturnal; 95 
right againſt it in the innermoſt Circle of the ſame Piece PT 


the Southing. | 
Example. F the Moon be 19 Days old; I demand | 

Southing ? br 

Right againſt 19, in the outermoſt Circle, is almoſt 
in the innermoſt Circle; which is half an hour paſt Th 
of the Clock in the Morning nearly, the Time oft 

Moon's coming to the South. | 


o 


* 


4. [To find the Time of Full Sea by the Nod urnal. 


1. Set the ſhort Index of the middle Part which ſtu 
at 12, to the Time of Full Sea, on the New or Full Moc 
(for the Place propoſed) in the innermoſt Circle of the ge 
iece. "131 
2. Keeping that there, bring the long Index to f 
Moon's {Sout ing, ar) on the middle Piece. 
23. Then right againſt the long Index, and in the inn: 
moſt Circle on the great Piece, is the Time of Full 
requized. - | f 


Example. The Mom being 19 Days old, I demanilt 
Time of Full Sea at Graveſend ? 


1. Bring the Index of the middle Part (which ſtands 
12) to 1 4 Hour, which is N. N. E. and S. S. W. the Poi 
of the Compaſs making Full- Sea at Graveſend, (on the N 
and Full Moon) in the innermoſt Circle of 24 Hours ont 
great Piece, keeping that faſt there. 


2. Turn the long Index to +9 Days (the Moon's Age," 
to 3+ Hours the Moon's by ) on the middle Piece. 


3. Then right againſt the long Index, and in f 
innermoſt Circle (on the great Piece) is 5 Hours, f 
Time of Full Sea, or High-Water in the Morning, 
Graveſend, | 


1 
t 
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1 find the Latitude by the NoQturnal. and Fore-ſtaf, 


Find the North Star's Declination from the Pole by 
rving with the Nocturnal, as directed in Example 1, 
, of its Uſe, in Page 171. 

Then at the fame Time with a Fore-ſtaff, take the 
tude of the North-Star. ; 

If the North-Star be above the Pole, ſubtract its De- 
tion from (if under, add to) its Altitude: The Sum 
difference is the Latitude required, North. 


xampl». Suppoſe the 7th of March, or 24th of Feb. O. S. 
Seven of the Clock in the Evening obſerving with the 
turnal, you find the Guard of the Little Bear to bear N. 
which is od. 35m. above the Pole; and at the ſame time, 
the Fore-ſtaff,, find the Altitude of the North Star 42d. 
n. I demand the Latitude of the Place? 2 

m the Altitude of the North Star — 42 : 10 

act its Declination above the Pole — oo : 35 

— _—_ 


minder is the Latitude required 41 : 35 North 


emp 2. The 31ſt of December, or 20th O.S. at Six 
lock in the Morning, obſerving with the Nocturnal I find 
Guards or Pointers of the Great Bear SW. by S. which 
nc 33m- under the Pole : and at the ſame Time, by the 
„ find the Altitude of the North Star 45d. 22m, 1 
hand W 8 
aue Altitude of the North Star 45 : 22 
dits Declination from the Pole under 02 : 33 
— — 


n is the Latitude required . 47: 55 North 
The Deſcription and Uſe of Gunter's Scale. 


HIS Inftcument for its quick and eaſy Diſpatch of 
the moſt common and uſeful Proportions, deſerv 


as 
\ 4 


F 5 N 4 b A 4, % * N * — . ? * jw Co . 
8 ? | 
- Im — % 
* — - 
- 
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as generally to be known in its Uſes, as by its N 
On that Account we ſhall firſt give a Deſcription 
and then with as much Clearneſs and Brevity as poli 
its manifold Uſes. 

1. Gunter's Scale (fo called from Mr. Gunter, its 
Contriver) is uſually made of Box Wood, commonly 
Feet long, and one Inch and a half broad; on which 

placed the Lines or Scales of Numbers, Sines, Tange 
&c. There are two forts, the Long or Flat Gunter, 
. the Sliding-Gunter : On both forts are the ſame Li 
though differently uſed ; the firſt fort with the Compal 
the latter by Sliding. * - | 

2. The Lines generally ſet on Gunter*s, are eight, 
have their Names at the Right-hand End thereof, un 
one another, thus; Sine Rumb, Tang. Rumb, Numbe 
Sines, Verſed Sines, Tangents, Meridian (for Meridio 
Parts) and Equal Parts. 

3. The Sine Rumb, and Tang. Rumb, are both Points 
the Mariners Compaſs ; the firſt is figured from the Le 
hand towards the * with 1, 2, 3, 4, 5. 6, 7, and 
at which is a Braſs Center- pin; the latter is figured thus, 
2, 3, and 4, at the ſaid Center- pin; and thence back a 

towards the Left-hand with 5, 6, and 7; each Point in be 
Lines (where it can) is ſubdivided into Halves and Quane 


Theſe two Lines are only uſeful in Navigation. * 

4. The next under Tang. Rumb, is the Line of NuHfId 
bers figured: thus; near the Left-hand End it begim co 
1, and towards the Right-hand is 2, 3, 4, 5, 6, 5 ; 
then 1 in the Middle, at which is a Braſs Center-pin ; go *% 
ſtill on 2, 3, 4, 5, 6, 7, 8, 9, and 10 at the End, whe K 
is another Center-pin: This Line is of general Uſe, ai Ay 
requires the larger Account; wherefore take theſe tn, Te 
following Notes for the Line of Numbers. 7m 
Note 1. All the Figures on this Line may be taken fi - 
as they fland, or be increaſed, or deminiſhed at Pleaſu b 


fo it be in Decuple or Ten- fold Proportion. That is, ! 
fiuſt I may be counted for 1, or 10, or 100, or 1000, © 


= 4 
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n the next 2 is accordingly 2, or 20, or 200,. or 
WM. Sc. Again, the firſt 1 may be reckoned for x 
th, or 1 Hundredth, or for 1 Thouſandth Part, &c. 
\ the next 2 is 2 Tenths, or 2 Hundredths, or 2 
7 ſandth Parts, Ee. 


> Tho that if the firſt 1 be eſteemed 1, the middle 1 is 
J WM 10; and 2 to its Rignt-hand is then 20, 3 is 


4 is 40, and 10 at the End is 100. Again, if the 
1 be counted 10, the next 2 is 20, 3 is 30, and 
n, making the middle x now 100; the next 2 is 
z is*300, 4 is 400, and 10 at the End is now 


0, b 
like Manner, if the firſt 1 be eſteemed for 1 Tenth 
„the next 2 is 2 Tenths, and the Middle 1 is 
and the next 2 is 2, and 10 at the End is now 10. 
"Win, if the firſt 1 be counted for 1 Hundredth Part, 
next 2 is 2 Hundredth Parts ; the Middle 1 is now 
Hundredth Parts, or 1 Tenth Part; and the next 2 is 
enth Parts ; and 10 at the End, is now but 1 whole 
nber or Integer. 
ote 2. As the Figures are increaſed, or diminiſhed in 
"oo Value, /o in like Manner muſt all the intermediate 
"ies or Subdiviſions be increaſed or decreaſed : That 
"Wi the firſt 1 (at the Left-hand) be counted 1, then 2 
wen the Right-hand of it) is 2; and each Subdiviſion be- 
n them now is one Tenth Part, and ſo all the Way to 
Middle 1, which now is 10; the next 2 is 20. Now 
longer Strokes between 1 and 2 are to be counted 
| 1, thus 11, 12, where is a Braſs-Pin) then 18 
15, (ſomething a longer Stroke than the reſt) then 16, 
18, 19, and 20, at the Figure 2: And all the ſhorter 
les between theſe longer are now each to be counted 
a Tenth Part; from the Middle 1 to the next 2, now 
from whence the longer Strokes between the Fi- 
8 are Units, thus 21, 22, 23, &c. to 3, which now 
zo; and the ſhorter Strokes between them, each 
is a Tenth Part of an Integer; from 3, 2 
4 rt 


1 - 3 — * K — 
* — A 


Unit. 
between it and the Middle 1 are common Tens, and 


each is fiſteen Minutes; from thence to 60 


to 80 Degrees, each Diviſion is a Degree; 80 and 9 


: - + an i tt 44 
4 . 
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Mort Stroke (or little Diviſion) is five tenth Parts 6 


Again, if r at the Left-hand be Ten, the Fig 


Subdiviſions (between each Figure) are Units, and 
the Middle r to 10 at the End, each Figure is ſo m 
Hundreds; and between theſe Figures, each lo 
Divifion is Ten ; and from the middle 1 to 2, each 
Diviſion is an Unit; from 2 to 3, each lefs Stroke is | 
Units; from the Figure 3 to the End, each ſhorter $ 
ts five Units. 
Note 3. On the Line of Number: may be count 
Number of any Denomination ; whether Meaſure, 
Inches, Feet, Yards, Miles, Leagues. &c. or Wei 
as Hundreds, Pounds, Ounces, &c. or Money, 
Pounds, Shillings, Pence, &c. or Time, as Ye 
Months, Days, Hours, &c. provided always the Inte 
— divided, or ſuppoſed to be divided Decimally, or i 
ens. ä 6 
5. Next under Numbers is the Line of Sinet, begin 
at the Left-hand, and figured thus, 1, 2, 3, &c. to 
then 20, 30, 40, Cc. to go, ending at the Right: 
where is a Braſs Center Pin: Theſe Figures never cha 
their Value or Denomination, being here (and in all. 
Lines under it) called Degrees. 
From the Beginning of this Line to 10 Degrees, 
ee is divided into 12 Parts, by longer and ſh: 
Strokes, making each 5 Minutes; from ro Degrees to 
each ſmaller Stroke has 10 Minutes; from 20 to 36 De. 


are twenty, but the moſt are thirty Minutes; and fro 


ſo near together, that they admit but of one Stroke 
tween, which is for 85 — 2 — _ ' 

6. Next to _ * | — is the Verſed 
beginning at the Right- againſt go, (in 
Sines ) and from thence figured towards the Left-t 
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s, 10, 20, JO, 40, Cc. ending at (the Left-hand 
d) about 169 Degrees; the Subdiviſions are thus, from 
to 30, each is 2 Degrees; from thence to go, it's 
ple Degrees; from thence to 120, it's half Degrees; 
| from thence to the End, it's divided into each 15 
Wiautes. 3 


. Under Faye Sines is the Line of Tangents, be- 
Poing at the Left-hand, as the Sines do; from thence 
ured to the Right-hand, thus, 1, 2, 3, &c. to 103 
iſoon, 20, 30, 40, and 45 at the Right-hand, where 
: little Braſs Center-pin, juſt under and even with go in 
ines; from thence back again it is ed 50, 60, 70, 
W, &c. to 89; ending at the Left-hand End, where it — 
at 1 Degree: The Subdiviſions of this Line are the ſame 
Whoſe of the ines. ; 


8, Next to the Tangents, and under it, is the Line of 
ridional Parts, beginning at the Right-hand, and is 
mbred thus, 10, 20, 30, &c. to the Left-hand; where 
ends at 87 Degrees. This Line, with the Line of 
ual Parts under it, are uſed together, only in Merca- 
Sailing; the uppermoſt Line contains the Degrees of 
Meridian or Latitude in a Mercator's Chart, and 
lower is the Equator, and contains the Degrees of 


9. Theſe eight Lines thus deſcribed, are ſet on the 
ding Gunter, but not in the ſame Order, being ſome 
one Side, and ſome on the other : Alſo the Line of 
Mumbers, Sides, and Tangents, are ſet double, that 
one on each Side, as the middle Piece ſlides ; which 
idle Piece is ſo contrived, to flip to and fro eafily ; 
de out, and to 5 put in, any Side er in 
der to 1 theſe Lines together, or inſt one ano- 
„., ne for ſolving the Queſtion wrought by 

Wh Sliding Gunter: Of which this ſhort Deſcription may 


M I. The 


_ 


Fj 
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hjiter's Scale, both /ingle and /lidin, 
Arithmetic. 


I N order to a right Underſtanding of the Uſe of 

Scale, it's nece to number well on it; that iz, 
find readily a Place repreſenting any given Number, Po 
or Degree, c. but chiefly on the Line of Numbers; yt 
is as follows. | 


PROBLEM I. To find a whole Number on th: 
| of Numbers. ) 


Rule LO O K the firſt Figure of the given Nun 
among the figured Diviſions. 

2. For the ſecond Figure count ſo many Tenths 
longer Strokes) from the fi Divifion, towards 
Right-hand, as are Units in the ſaid ſecond Figure. 

3. Then for the third Figure, count from the laſt Te 
(repreſenting the ſecond F igure) ſo many leſſer Strokes 
Centeſms) as that Figure hath Units. | 
4.᷑. In like Manner, for the fourth Figure, count | 
the laſt Centeſm ſo many Thouſands (or leſſer Strokes) 
are Units in it; and fo on, for more Figures, though | 
Figures, or Thouſands, are as many as can well be dilcen 
on a two Foot Gunter. | | 

5. This done, the laſt Place is the Point where the oof 
pounded Number is repreſented, 


| Example 1. To find the Point in the Line of Num 
| that doth repreſent 12? 


” According to the Rule above, I take the Diviſion 
the Figure 1 (in the middle of the Line of Numb 
for the firſt Figure of 12, the propounded Numbe 
then for 2, the ſecond Figure, I count 2 Tenths (or lon 
Strokes to the Right-hand) from the ſaid Stroke at 12 
this laſt is the Point repreſenting 12, where * commot 

vun 
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Example 2. Suppoſe the Point repreſenting 22, on the 
Line of Numbers, was required to be found ? 


The firſt Figure in the Number 22 being 2, I take the 
Wiviſion at the Figure 2 for it; and for the ſecond Figure 
I count 2 Tenths onwards; and that is the Point repre- 
ting 22. 


Example 3. 1 deſire to know the Point on the Line of 
Numbers, that repreſents 144. 


the 1 The firſt Figure being 1, I take the Diviſion at the 
ddle 1 for it; the ſecond Figure being 4, I count 4 
Tenths onwards, and that is 140; from thence count 
nteſms farther ; for the third and laſt Figure: This 
lace is the Point repreſenting 144. 


Example 4, Let it be required to find, on the Line of 
Numbers, the Point repreſenting 1728 ? 


For the firſt Figure 1, take the middle 1; for the ſe- 
oud Figure 7, count as before, onward, 7 Tenths, and 
hat is 1700 : Then for 2, the third Figure, count 2 Cen- 
ſms from the laſt, and it repreſent 1720 : laſtly, for the 
urth Figure 8, eſtimate 8 thouſand Parts from the laſt ; 
This Point laſt found, repreſents 1728, 


RO B. II. To find a Fraftion, or broken Number, on 
the Line of Numbers. 


HE Fractions to be found on this Line muſt always 

be Decimal ; as theſe, 1, . 01, .001 ; . 2, .02, .002, 
dc. that is, „„ 745» lers 5 78, 7TT» rosso, Ac. either of 
nches, Feet, Yards, Miles, or the like; alſo in Weight, 
r Time, or any other Denomination whatſoever, 

So that all other Fractions muſt be reduced into Deci- 
nals, before they can be found on the Line of Numbers; 
d being ſo reduced, they are expreſſed and found upon 
is Line as whole Numbers by the Rule in Problem I. and 


ted no Example. 
| M 2 PROB. 
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PR © - III. To perform Multiplication by the Line 


Numbers, de 
The RULE is, 


As I is to the Multiplier, ſo is the Multiplicand to t 
Product. 

Now to work this, or any * on the Gun 
this is a General Rule. 


1. Extend the Compaſſes from the firſt Term to the f 
cond Term. 
2. The Extent laid the ſame Way from the third Tem 
will reach to the fourth Term, or Thing required, 


By the Sliding Gunter, thus; 


1. Set the ficſt Term counted on the fliding or midi 
Piece, right againſt the ſecond Term counted on the fut 


2. Then ſeek the third Term, (always on the fa | 
Piece, the firſt Term was counted) and againſt it on 
other Part is the fourth Term, or required. 


Example 1. What is the Product of 8 multiplied by 4 ? 


The Analogy or Proportion is this: As 1 is to 4, ſo h 
to the Product. i 5 
Or, it's thus: As 1 is to 8, fo is 4 to the Product. Ex 


I. By the Gunter with Compaſſes, thus ; 


Extend the Compaſſes from x to 4: that Extent li 
from 8 (the ſame Way) reacheth to 32, the Product of 
multiplied by 4. 

Or the Extent from 1 to 8, being laid from 4, reach! 
to on the Froduct as before, 


2. 
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2. By the Sliding Gunter, thus; 
det 1 at the Beginning of the middle or ſliding Piece, 
oht againſt 4 on the fixed or outſide Piece; then 
ainſt 4 on the ficſt, is 32 on the ſecond, the Product 


quired, 
Or (ſet as before) 1 againſt 8; then againſt 4 on the 
ſt, is 32 on the ſecond, the Product, as before. 


Example 2. What is the Product of 16, multiplied by 51 : 
The Proportion to work it by, is this: As 1 is to 5, fo 
16 to the Product, 


I. By Gunte wii Compaſſes, it's thus; 


The Extent from 1 to 5 being laid from 16, reacheth to 
0, the Product required, 


2. By the Sliding Gunter, thus; 


Set 1 on the middle Piece, againſt 5 on tte outſide Piece; 
Wen againſt 16 on the firſt, is 80 on the ſe ond, the mw 
N as before. 


ne 


ROB, IV. To perform Dez by the Line of Numbers. 
The Rule or Proportion is this; 


WS the Diviſor is to 1, ſo is the Dividend to the 
0 Quotient. 1 


Example 1. If the Dividend be 645 and the be 43 
at is the Quotient? , 


To do this, the Proportion is; As 4 is to 1, fo is « te 
le Quotient required. 


1. By Gunter with Compaſſes, thus ; | 


The Extent from 4 to 1, laid (the ſame Way) from 64 
„ b WAN to 16, the 2 * 


2 By 
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2. By the Sliding Gunter, thus; 

Set 4 on the outſide Piece, againſt x on the midd 
Piece; then againſt 64 on the firſt, is 16 on the Second 
which is the Quotient as before. 
Example 2. How often is 144 contained in 1728? HR 
To do this, the Proportion is thus: As 144 is to 1, Pr. 
is 1728 to the Anſwer, a3 
1. By Gunter with Compaſſes, thus; 


The Extent from 144 to 1, reacheth from 1728 to! 
the Quotient and Anſwer required. 


2. By the Sliding Gunter, thus; 
Let 144 on the outſi de Piece, againſt 1 on the midd 


Piece: then againſt 1728 on the firſt, is 12 on the ſecon 
which is the Quotient as above, 


PRO B. V. To reduce a Vulgar Fraction to a Din 
EAN by the Line of Numbers. 


To perform this, the Proportion is thus ; 


As the Denominator of the given Fraction, is to | 
Numerator, ſo is 1 to the Decimal Fraction requirec 


Example. Suppoſe it be required to reduce 2, a Vulz 
* Fraction, into a Decimal Fraction! 


Note, A Decimal Eraction hath for its Denominator 
Unite, with as many Cyphers as its Numerator hath Place 
und the Proportion to find the Numerator is thus; As 


to 3, ſo is 1 to the Numerator of the Decimal Fra 
req 
1. By Gunter with Compaſſes, thus; | 
The Extent from 4 to 3 reacheth (the ſame Way) "i 


x to 73» or 1883, the Decimal! Fraction required, Fe 
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2. By the Sliding Gunter, thus; 
det 4 on the outſide Piece, againſt 3 on the middle 
te; then againſt x on the firſt is 75, or +75 on the 
and, the Decimal Fraction required to be found: So that 
z or 1835 is equal in Value to 3. 


nid 
cond 


. * 0 95 VI. 5 Continual 2 or Geometric 

„ Progreſſion ; which is unto two given Numbers, to find 

a 3d, 4th, 5th, Sc. Numbers in a continual or continued 
Proportion, by the Line of Numbers. 


ol The Analogy by which it is effeted, is this ; 
s the firſt Number given is to the ſecond, ſo is the 


ſecond to the third; and ſo is that third to a fourth, 
d ſo is that fourth to a fifth, &c. 
nidd 


con Example. Let the two Numbers given be 2 and 4, 
to which it's required to find a third, fourth, c. Pro- 

tional, | p 

For the Performance hereof, the Rule is thus ; 

As 2 is to 4, ſo is 4 to a third, and fo is that third to a 

urth, Se. 


ein 


1. By Gunter with Compaſſes, thus : 


The Extent from 2 to 4 reaches from 4 to 8, the third; 
d from 8 to 16, the fourth ; and from 16 to 32, the 
ſth Proportional Number; and ſo on, to as many as you 
leaſe ; So that 2, 4, 8, 16, 32, Cc. are Numbers in 
ntinued Geometric Proportion, as was required. 


2. By the Sliding Gunter, thus ; 
Set 2 on the middle Piece, to 4 on the outſide Piece; 
en againſt 4 on the firſt, is 8 on the ſecond, ſor the 
hird Proportional; and againſt 8 on the firft is 16 on the 
cond, the fourth Proportional; and in like Manner againſt 
b is 32, the fifth Proportional, as was required: And fo 


n for more, | 
* M 4 ' PROB. 


\s 
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PRO B. VII. Of the Rule of Three Direct, or i} 
Numbers given, oF wy a fourth in a direct Proporij 
by the Line of Numbers, 


The Analogy whereby this is performed, is thus; 


AS the firſt Number is to the ſecond, ſo is the third M 
the fourth Number required, 


Example 1. If the Diameter of a Circle be 7 Inch 
and the Circumference thereof 22, what is the Circum 
rence of a Circle, whoſe Diamete, is 14 Inches ? 

To perform this, the Analogy is thus; As 7 is to 22, 
is 14 to the Circumference required. 


1. By Gunter with Compaſſes, thus 

The Extent from 7 to 22, (laid the ſame Way) fr 
14, will reach to 44, the Circumference of the Cur 
whoſe Diameter is 14 ; which was required, 


2. By the Sliding Gunter, thus 
. Set 7 on the middle Piece, againſt 22 on the out 
Piece ; then _ 14 on the firſt, is 44 on the ſecut 
which is the Circuniference, as ab ove. 


Example 2. If the Circumference of a Circle be; 
or 3 34732 and its Diameter 1; what will be the Diamete 

another Circle be, whoſe Circumference is 44 ? 

The Proportion is; As 3 182 is to 1, ſo is 44t0 
Diameter required, 

1. By Gunter with Compaſſes, thus 

The Extent from 3 554 to 1, reacheth from 44 to 

the Diameter Sac es 278 


2. By the Sliding Gunter, thus; 


Set 3 g on the outſide Piece, right againſt 1 on 
middle Piece; then againſt 44 on the firſt, is 14 on 
ſecond, which is the Diameter required, as befote. x 
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Note, In the Rule of Three Direct, if the third Number 
greater than the firſt, then will the fourth Number be 
ater than the ſecond : But if the third Number be leſs 
an the firſt, then the fourth will. be leſs than the ſecond. 


4 3. If 30 Acres of Land be worth 25 Pounds a 
; how much a Year will 54 Acres be worth. 


ro do this, or any Queſtion in the Rule of Three, always 

i the Proportion, let the firſt and third Numbers or 

erms be of one Kind or Denomination ; and then thus 

22, Mis 2 30 Acres is to 25 Pounds, ſo is 54 Acres to 45 
un 


1. By the Gunter with Compaſſes, thus: 


MW The Extent from 30 to 25, reacheth from 54 to 45 the 
early Rent required, 


2. By the Sliding Gunter, it's thus: | 
Set 30 againſt 25, then againſt 54 on the firſt, is 45 


the ſecond, as before, 


By this Time, the Reader is, we preſume, ſo well ac- 
ainted in the Way of Working a Proportion on the Line 
Numbers, with Compaſſes or without, that 1s's a needleſs 
hing to expreſs it in Words, being ever the ſame: We 
all therefore for the future ſet down the Proportion, leav- 
the manner of its Operation to Practice, except in 
aſes where the Working differs from what went before. 


ROB. VIII. Of the Rule of Proportion 3 or 
Three Numbers given, to find a fourth in an Inverſe 
Proportion, or in the backward Rule of Three, by t 
Line of Numbers, 


N this Rule you- muſt note, If the third Number be 

greater than the firſt, then will the fourth be leſs than 

e ſecond ; But, - 
; 2, 


186 The Mariners Compaſs Reflified. 
| Tf the third be leſs than the firſt, the fourth is to 
greater than the ſecond, | 

3. And to reſolve Queſtions in the backward Rule 
Three, the Proportion is thus; 

As the third Number is to the ſecond, ſo is the fi 
to the fourth, | 


Example. If 72 Pioneers make a Trench in 48 Houſfh, 
in how long Time will 54 Pioneers make it ? 


By the Directions above, this is the Proportion: 
54 Men is to 48 Hours, ſo is 72 Men to 64 Hours, the! 
ſwer to the Queſtion : From whence you may conclude th 
54 Men will perform as much in 64 Hours, as 72 Men 
48 Hours. | 5 | 


PROB. IX. Of Duplicate Proportion, or three Nu 
bers given, . . a fourth in a Duplicate Proportim, 
the Line of Numbers, 


T #15 Rule is chiefy uſed in Proportion of Lines 
Superficies, &c, wherzin the firſt and ſecond Ten 
are to be of one Kind or Denomination. 


Example 1. If the Diameter of a Circle be 1, and 
Area or Content 0.78539; what's the Content of a Circ 
whoſe Diameter is 147 ; 


To perform this, the firſt and ſecond Terms (by t 
Note above) are to be Lines; that is, the Diamett 
given, and then the Proportion is thus: As 1 is to 14, 
is 0,785 to a fourth: And ſo is that fourth to the Cont: 
required. 0» | 


1. By Cunter with Compaſſes, it's thus; Ex 


| The Extent from 1 to 14 reacheth from 0.785 to 11 ; he 
the ſame Extent laid the ſame Way from 11, reacheth {3 ! 
154, the Content required, 1 2 


2. een 


2 
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3. By the Sliding Gunter, it's thus: 


ring 1 on the middle Piece, right againſt 14 on the 
ide Piece; then againſt 0.785 on the firſt, is 11 on the 
d; and againft 11 on the firſt, is 154 on the ſecond, 
Content as before. | 


| _ 2. If the Diameter of a Circle be 7, and its 
3 - ; what is the Area of a Circle, whoſe Diameter 
2? Anſwer 113. For, 


"Ws 7 is to 12, ſo is 38.5 to 66; and ſo is 66 to 113, 
MWArea required. 


xample 3. If the Diameter of a Circle be 1, and its 
2 0.78539 : what is the Diameter of a Circle, whoſe 
ais 154 ? Anſwer, 14 is its Diameter, 

this the Proportion is of Superfices to Lines, which 
hus ; As Area 0.785 is to Area 154, ſo is the Square of 
Diameter 1, to the Square of the Diameter required. 


1. By Gunter with Compaſſes, it's thus; 


he Extent from 0.785 to 154, reacheth from 1 to 196, 
Square of the Diameter required. 


hen divide the Space between 1 (always the middle r, 
the Number of Places be odd; but if even, the fuſt 1) 
| 196 into two-equal Parts; the Foot of the Compaſſes 
the middle reſteth at 14, the Diameter of the Circle, 
loſe Area is 1 54. 


2, By the Sliding Gunter, it's thus ; 


et 0.785 againſt 154 and againſt 1 on the firſt, is 196 
the ſecond ; then find the middle between 1 and 196, 
dich is at 14, the Diameter as before. 


Example 4. The Diameter of a Circle being 1, and its 
rea 0.785 what is the Diameter of a Circle whoſe Area is 
h? Anſwer, 12 is the Diameter required, 


For as 0.385 is to 113, ſo is 1 to 144 ; the middle be- 
een it and 1, is as 12, the Diameter required. 


P ROB. 


Bullet whoſe Diameter is 6 Inches. 
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PROB. X. Of Triplicate Proportion, or thre: N 
bers given, to find a fourth in a Triplicate Proper 


the Line of Numbers, 

T HIS Problem concerneth the Proportion of Lin 
Solids, and the contrary; in which always make 

firſt and fecond Term to be of one Denomination. 


Example 1. If an Iron Bullet weigh 9 Pounds, ani 
Diameter is 4 Inches, what is the Weight of another 


To perform this, the firſt and ſecond Terms are tt 
Lines, that is, the given Diameters ; and then the Prog 
tion is thus : 

As 4 is to 6, ſo is ꝙ to13.5; andſois 13.5 to 20.2; 
ſo is 20.2 to 30.3; that is 30 Pounds and 3 Tenths« 
Pound, which is the Weight required. 


That is, 1. By Gunter wit!. Compaſſes, thus; 


The Extent from 4 to 6 being laid three times fron 
will reach to 30 Pounds 3 Tenths, the Weight require 


And, 2. By the Sliding Gunter, it's thus; 


Set 4 againſt 6, and againſt 9 on the firſt is 13.5 on 
ſecond ; then againſt 13.5 on the firſt is 20.2 on the 
cond ; and againſt 20.2 on the firſt is 30.3 on the ſeca 
that is 30 Pounds 3 Tenths, as before. 


Example 2. If an Iron Bullet, 1 Inch Diameter, w: 
Pounds 0.1406 Parts ; what is the Weight of anc 
whoſe Diameter is 4 Inches, it being of the ſame Mei 
Anſwer, 9 Pounds. For, | 


As 1 is to 8 ſo is 0.1406 to o. 562; and ſo is 0. 
to 2.25; and fo is 2.25 to 9 Pounds, the Weight 
quired, en woe all 
A | xan 
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umple 3. If a Gun 6 Inches bore require 11 Pound 
wder, how much will ſerve a Gun 4 Inches Bore? 
r, Pounds 3.225 Parts. 

r, As 6 is to 4, ſo is 11 to7.3; and ſo is 7.3 to 4.88, 
ſo is 4-88 to 3.25; which is Pounds 3.25 Parts of a 
d, or Pounds 3 4 of Powder, 


zomple 4. If an Iron Bullet 1 Inch Diameter, weigh 
ds 0.1406 Parts; what Diameter ſhall that be, which 
eth 9 Pound of the ſame Metal? Anſwer 4 Inches, 

or it's thus: As 0.1406 is to q, ſo is 1 to 64, the Cube 
eDiameter required ; then divide the Space between x 
M64 into 3 equal Parts, and the Foot of the Compaſſes in 
Wilt + Part from 1 reacheth to 4, the Diameter of the 
Shot weighing 9 Pounds. 


In. Uſe of the Line. of Numbers commonly called 
** Line, in 3 Super ſicies, as Board, Glaſs, 
ma, . 


JB. I. The Length and Breadth of any Square, or 
a- Sguare, Super ficies given, to find the Arca or 
mtent thereof. 


HE Proportion is this; As I is to the Breadth, ſo is 
the Length to the Content, 


ample 1. A plane Superficies, as a Board or Plank 
n to be meaſured, the Breadth thereof is 15 Inches, and 
ben 61 Inches; what is the Content of it? Anſwer, 
es. | 

1 is to 15, ſo is 61 to 915 Inches, the Content 


„ Such as the Breadth and Length is, ſuch is the 
ent; fo that if the Breadth and Length be Feet, the 
ent is Feet; if Perches, then Perches, Cc. | 


Example 


34.87 Parts. For, As 1 is to 2.25, fo is 15. 5 to 


the Content deſired. 


whoſe Breadth being 30 Perches, Length 183 


Land. 


Note, 9 Feet is a Square Yard, and the Proporti 
_ thu 
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Example 2. A Piece of Wainſcot, in Form of 2 


Square, whoſe Length is Feet 15.5 Parts, and Bn 
Feet 2.25 Parts; what is the Content? An/wer, i 


that is, Feet 34 and 87 Parts is the Content. 


PROB. II. The Breadth and Length of a Superfiiny 
in one Kind of Meaſure, to find the Content ther, 
another Kind of Meaſure. 


T O do this, the Proportion is thus : As the reg 
kind of Meaſure is to the Breadth, ſo is the Leng 


Example 3. ank or Board 15 Inches broad 
Inches long, Ldemand the Content of it in Feet? 4 
Feet 6.35 Parts of a Foot. For you muſt note, ina 
Superficial, or a Square Foot, is 144 Square Inches; 
therefore the Proportion is thus: As 144 is to 15 Inche 
is 61 Inches to Feet 6.35 Parts of a Foot, the Conter 


Example 4. A Piece of Land, in Form of a 1 


erci 
what is the Content in Acres? Anſwer, Acres 34.317 


g Note, 160 Perches is an Acre, and the Proportic 
thus: 

As 160 Perches is to 30 Perches, ſo is 183 Perche 
Acres 34.31 Parts of an Acre, the Content of the Piet 


Exan ple 5. A Piece of Painting, in Form of a 
Square, whoſe Breadth in Feet is 3. 5, and Length 211 
how many Square Yards is the Content? Anſwer, 
8.16 Parts of a Yard. 


thus : | 
As 9 is 0 85 Feet, ſo is 21 Feet to Yards 8.16 f 
a Yard, the Content, PR\ 
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0 B. III. The Breadth of a Super ies given in one 
Wind of Meaſure, and the Length in — to find the 
nent in the greater Meaſure. 


O do this, the Proportion is thus; As ſo many of the 
leſſer Kind of the given Meaſure, as is equal to the 
oth of one of the required Meaſure is to the given leſſer 
ure; ſo is the given greater Meaſure to the Content, in 
Meaſure required. | 


xample 6. Admit a Board of 10 Inches broad, and 
Feet long, I demand the Content in Feet? An/wer, Feet 
b Tenths of a Foot. | 

For the Proportion is thus; As 12 is to 10 Inches, fo is 
Feet to Feet 16.6 Tenths. 


xample 7. If a Board or Plank be 15 Inches broad, and 
e: Feet long, what is the Content of it in Feet? Anſwer, 

33.75 Parts of a Foot, or 334 Feet. For, As 12 is to 
Inches, ſo is 27 Feet to Feet 33.75 Parts. 


xample 8, A Board 7 F Inches broad, and 29 J Feet 
g what's the Content in Feet? Anſwer, Feet 18.28. 
it's, As 12 is to 7 13, fo is 29 555 to Feet 18.28 


. 


xample 9. A Piece of Land (in Form of a long Square) 
oe Breadth is 30 Perches, and Length is Chains 15.25 
s, meaſured by a Chain of 4 Perches in 100 Links) 
lemand the Content thereof in Acres? Anſiber, Acres 
44. For it's, As 40 is to 30 Perches, fo is Chain, 15.25, 
Acres 11.44 Parts of an Acre. 4 


0 B. IV. The Breadth of a Superficies given, to find 
ww much in Length will make a Foot, a Yard, a Perch, or 
n Acree, &c. 


ort O do this, take this General Rule: As the Breadth is 
to a Foot, a Yard, &c. ſo is a Foot, a Yard, Cc. to 
Length which will make a Foot, a Yard, Sc. 

R. Exampl, 
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Example 10. If a Board be 7 & Inches broad, how nN 
in Length will make a Foot ſquare ! Anſwer, Inches | 
Tenths of an Inch. | 
For the Proportion is thus: As 7.5 is to 12, fo is! 
Inches 19.2 Tenths in Length, which will make a Fort, 


Example 11. A Plank ze Inches broad, how muc 
Length will make a Foot? Anſwer, Inches 4.8 Tent: 


an Inch. 
For, As 30 Inches is to 12, ſo is 12 to Inches 4.8 Te 


in Length to make a Foot. 


Example 12. A Pane of Glaſs being in Breadth] 
2.5 Tenths, how much in Length will make a Fe 


Anſwer, 4 Tenths of a Foot. Forit's thus ; \ 5 
As 2.5 is to 1 Foot, ſs is 1 Foot to 0.4 Ten 
a Foot in Length to make a Feot. | 7 
Example 13. A Piece of Matting being 27 Inches b 3 

ol 


how much in Length will make a Yard ſquare ? 4 
48 Inches, or 4 Feet. For it's thus: 

As 27 Inches is to 36 Inches, ſo is 36 Inches tt 
Inches: But if the Breadth be given in Feet, that is, . 
27 Inches, it be 2 1 Feet, or 2.25 Feet, then it is thu: RC 

As 2.25 is to 3 Feet, ſo is 3 Feet to 4 Feet in Length 
make a Yard ſquare, - | 


P ROB. V. The Diameter of a Circle given, 10 fin 


Circumference. 


T* E Analogy or Proportion is thus: As 1 is to 4 
ſo is the Diameter to its Circumference. 
Example 14. If the Diameter of a Circle be 15 Inc . 
what is the Circumference of it? Anfever, Inches 4 1. 
Parts of an Inch. | 
For, As 1 is to 3.142, ſo is 15 Inches to Inches 4 
Parts, the Circumference required. Pit 
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ow RO B. VI. The Circumference of a Circle being given, 
ches to find its Diameter. 


HE Proportion is this: As 3.142, is to 1; ſo is the 
Fo Circumference to its Diameter. 

Example 15. The Circumference of a Circle being 44 Feet, 
mucWat js the Diameter thereof? Anſiber, Feet 14, for it's, 

As 3.142, isto1; ſo is 44 Feet, to Feet 14 the Diameter. 


STIR OB. VII, The Diameter of a Circle being gruen, to | 
find its Area or Superficial Content, 9 


adth | The Proportion is thu; : 


, is to the Diameter; ſo is 0.5854, to a foutth 
Number; and ſo is that fourth Number, to the Super- 
al Content required. | 
Example 16. The Diameter of a Circle being 15 Inches, 
at is the Content of it? Anſwer, Inches 176.7 Parts. "i 
or it's as 1, is to 15 ; ſo is 0.8754, to 11.78; and fo an 
11.78, to 176.7, the Superficial Content required, | 


RO B. VII. The Circumference of a Circle being given, 
10 find the Superficial Content of it? 


The Proportion is this : 


"| KN to the Circumference ; ſo is 0.07958, to a fourth 
Number; and ſo is that fourth Number to the Super- 


al. Content required. 


Example 17. If the Circumference of a Circle be 44 
ches, what's the Content? Anſwer, Inches 154-06 Parts 
an Inch, For it is, : 

As 1, is to 44 ; ſo is 0.07958, to 3.5 and ſo is 3.5. to 


les 154:06 the Content required. | 
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II. The Uſe of the Line of Numbers in Solid Meaſure, j 
as Timber, Stone, Gatging, Re: 


PRO B. I. The Side of a Square Solid being giun 
_ to find haw much in Length will make a | 
Solid? 


TEE Proportion is thus: As the given Side is to 
fo is 12 to a fourth Number; and ſo is that fou 
Number to the Length required to make a Foot Solid. 


Example 1. A ſquare Piece of Timber, or Stone, w 
Breadth and Depth are each 8 Inches ; how mich in Len 
will make a Foot Solid? Anſwer, 27 Inches, or 2 Foot 
Inches; For it is, As 8 is to 12, ſo is 12 to 18? and{ 
18 to 27 Inches in Length, to make a Foot, 


Example 2. A Square Piece of Timber, or Stone, w 
Side is 2 Feet, or 24 Inches; how much in Length iff 

make a Foot ? Anſwer, 3 Inches. For it's as 24. is to 
ſo is 12 to6; and ſo is 6 to 3 Inches in Length, to mak 


Foot Solid. % . 
PROB. II. The Side of a Square Solid given in IE 
Meaſure, (that is, the Decimal Foot, or a Foot div 
into 100 equal Parts) to find how much in Length un 
make a Foot Solid. ha 
TH E Proportion is thus: As the given Side is to M 
is 1 to a fourth Number, and ſo is that fourth Num 
to the Length required, to make a Foot ſolid, | KO 


i Exan le 3. A ſquare Piece of Timber whole Side 
Feet cpa Parts; how much in Length will make a Fe VN 
Solid? Anſwer, 0.4.32 Parts of a Foot. For it's, As l. 
is to 1, ſo is 1 to 0.658; and fo o. 658 to o. 432 Parts o 


Foet. | 
TE PRO 


— —— —— G — — —— ——— 
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R © B. III. The Breadth and Depth of a Solid, wheſe two 
Ends are equal long Squares, being given in luches, or in 
Foot Meaſure ; to find how much in Lengih will make @ 
Fut Solid ? 


THE Proportion for Inches is thus: As 12 is to 
den 


As that fourth Number is to 12, ſo is 12 to the Length 
Inches to make a Foot Solid. 

2. The Proportion for Foot-Meaſure is thus: As 1 is to 
Breadth, ſa is the Depth to a fourth Number. Then 
„As that fourth Number is to 1, fois 1 to the Length in 
vot-Meaſure, to make a Foot Solid. 


Example 4. A Piece of Timber or Stone, whoſe Breadth 
11 Inches, and Depth 19 Inches : how much in Length 
make a Foot? Anſwer, Inches 8.27 Parts. For, 
$45 12 is to 11, fo is 19 to 17.4 : And then ſay, as 
4 is to. b, ſo is 12 to Inches 8.27 Parts in Length, to 
e a Foot ſolid, 


Example 8. A Piece of Timber, in Breadth Foot o. 5 
ts, and Depth Foot 1.25 Parts; how much in Length 
Ill make a Foot Solid? Anſwer, Foot 1.06 Parts. For, 

as 1 is to 0.76, ſo is 1.25 to 0.94: Then ſay, 
$0.94 is to 1, ſo is 1 to Foot 1.06 Parts in Length, to 
ea Foot Solid. 


OB. IV. The Side of a Square Solid, and its Length 
being given, to find the Conteu. 


Side 

a F W HEN the Side is given in Inches, and Length in 
As 1, Feet, the Proportion is thus : As 12 is to the 
rts en Side, ſo is the Length to a fourth Number; and ſo is 


t fourth Number to the Content in Feet. 


8 Q 
N 2 2. When 


the Breadth, ſo is the Depth to a fourth Number: 


| — 
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2, When the Side and Length are both given in Fo 
Meaſure the Proportion is thus: As 1 is to the given $i 


fo is the Length to a fourth Number; and fo is that fo 
Number to the Content required, 


Example 6. A ſquare Piece of Timber, whoſe Side 
5 Inches, and Length 35 Feet ; how many Feet of Tint 
is in it? Anſwer, Feet 19.68 Parts. For it is, 

As 12 is to q; ſo is 35 to 26.25; and ſo is 26.25 to ht 
19.68 Parts, the Content required, | 


Frample 7. A Piece of Timber 16 Inches ſquare, 
28 Feet long, how much is the Content? Anſwer, 50 Fett 

For it's as 12, is to 16, ſo is 28 to 37.3 : and ſo is yj. 
to 49.8 Feet, the Content of the Piece of Timber. 


Example 8. A Stone, Feet 2.75 Part ſquare, andF 
7.50 Parts long ; how much is the rabies Anſwer, e 
56.72 Parts. b 

For it's as 1 is to 2.75; ſo is 7.50, to 20.6; and (0 
20.6, to Feet 56.72 Parts, the Content required, 


PRO B. V. The Length, Breadth, and Depth of u 
Sid being given, to find the Solid Content. 


1. ] F the Breadth and Depth be given in Inches, 
the Length in Feet, the Proportion is, thus ; As 
is to the Breadth; ſo is the Depth to a fourth Num 
Then ſay, As 12 is to that fourth Number, fo is 
Length in Feet, to the Content in Feet. * 
2. When the Length, Breadth, and Depth, are 
given in Foot-Meaſure, then the Proportion is thus: A 
is to the Breadth ; ſo is the Depth to a fourth Number. 
then again ſay, As 1, is to that fourth Number; ſo 1s 
Length, to the Content in Feet, 


Example q. If a ſquare Piece of Timber be in Bred 
19 Inches, Depth 11 Inches, and 20 Feet long; how 
is the ſolid Content? Anſwer, Feet 29.03 Parts. 


For it's thus : As 12, is to 193 fois 11, to 17.4- | 


* 


IIS 
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y, 28 12, is to 17.4 ; ſo is 20, to Feet 29.03 Parts, the 
ontent required, 


Example 10. A Stone 20 Inches broad, 13 Inches deep, 

d Feet 154 or 15 735 Feet in Length: How much is the 

ntent ? Anſwer, Feet 27.5. | 

For it's: As 12, is to 20: ſo is 13, to 21.67. And 

Wen: As 12, is to 21.67; ſo is 15.25, to 27.5, that is, 
Feet is the Content. 


Example 11. A ſquar'd Piece of Timber, Feet 1. 25 broad, 
et 0.56 deep, and 36 Feet long; how much is the Con- 
t! Anſwer, Feet 25.20 Parts, or 25 73 Feet. For it is, 
As 1, is to 1.25; (o is 0.56, to 0.7: And then ſay, As 
is to O. 7; ſo is 36, to Feet 25.2 Tenth, the Content 


ar quired, 


ROB. VI. The Diameter of e Cylinder being given, te 
d offi find how much in Length will make a Foot Solid? 


IF the Diameter be given in Inches, the Proportion is 
thus: As the given Diameter is to 13.531; ſo is 12, 
a fourth Number; and fo is that fourth Number, to the 
ngth required to make a Foot Solid. 
2, When the Diameter is given in Foot-Meaſure, the 
portion is thus: As the given Diameter, is to 1.128; 
$1 to a fourth Number; and fo is that fourth Number, 
the Length, which will make a Foot Solid. 
Example 12. A round Piece of Fimber, or Stone, being 
Inches Diameter; how much in Length will make a Foot 
lid ? Anſwer, Inches 9.78 Parts of an Inch. For it's, 
As 15, is to 13.531 ; ſo is 12 to 10. 823; and ſe is 10.82 
Inches 9.76 Parts, or 9 . gc Inches: But ſuppoſing the 
ameter of the ſame to be taken in Foot-Meaſure, then 
Foot 1,25 parts, Now how much will make a Foot ? 
Wer, Foot 0.81 parts of a Foot. | 
For it's thus > As 1.25, is to 1.28: ſo is 1 to0.902, and 
'$ 0.902, to Foot 0.815 Parts, or 18 Foot, to make a 
OOt. 
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2116 | By 
PROB. VII. The Circumference of a Cylinder being gi 

to find how much in Length will make a Foot Solid; 


LW HEN the Circumference is given in Inches, 
Proportion is; | 
As the Circumference, is to 42.54, ſo is 12 to a fo 
Number; and ſo is that fourth Number, to the Length x 
quired, to make a Foot Solid. 
2. But if the Circumference be given in Foot- Meaſu 
then the Proportion is ; TEN 
As the Circumference is to 3.545, ſo is 1 to a fou 
Number; and fo is that fourth Number, to the Lengt N 
to make a Foot Solid. 


Example 13. If a round Stone or Tree, be 44 Ind 
about; how much in Length will make a Foot? Auf 
Inches 11.22 Parts. For it is, e en 

As 44, is to 42.54, ſo is 12 to 11.6; and ſo is 11.6, 
Inches 11.22 Parts of an Inch, or 11 524 Inches. 

But ſuppoſe the ſame was meaſured by Foot-Meaſ, 
and the Circumference found to be Feet 3.67 Parts ; he 
much in Length will make a Foot? Anfwer, 0.933 P 
For it is thus ; 

As 3.67 is to 3-545, ſo is 1 to o 966; and fo is 0.966 
Foot 0.933 Parts, or 18535 Foot. 


PROB. VIII. The Diameter and Length of a Cylin 12 
given, to find its ſolid Content? 


T. W HE N the Diameter is given in Inches, and Lem 
in Feet, the Proportion is thus, | 
As 13.531 is to the Diameter, ſo is the Length to 
fourth Number; and fo is that fourth Number to the 80 
Content in Feet. 
2. If the Diameter and Length are both given in Fo 
meaſure, then the Proportion is thus; 


- 
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As 1.128, is to the Diameter, fo is the Length to 2 
h Number; and ſo is that fourth Number to the Con- 
nt required. 
499g 14. A round Piece of Timber 10 Inches thro” 
d 30 Feet long; how many Feet of Timber are in it? 
er, Feet 16.38 Parts, For it's, as 13.531, is to 10, 
is 30 to 22. 16, and ſo is 22.16 to Feet 16.38 Parts of a 
dot, or 16 x38 Feet. | | 
But ſuppoſe the ſame Piece, meaſured by Foot-Meaſure, 
en its Feet 0.83 Parts through. And the Work is thus : 
As 1.128, is to 83 or c. 83; ſo is 30 to 22.16 ; and ſo 
22.16 to Feet 16. 38 Parts, or 16 15 Feet, as before. 


ROB. IX. The Circumference and Length of a Cylin- 
der, given; to find the Solid Content? | 


* 


F the Circumference be given in Inches, and the 
Length in Feet, the Proportion is thus: As 42. 54, is 
the Circumference ; ſo is the Length, to a fourth Num- 
r; and fo is this fourth Number, to the Solid Content in 
cet, : a 
2. When the Circumference and Length are both in 
vot-Meaſure, the firſt Term being 3.545 (inſtead of 
; Pale. 54) the former Words will ſerve. | 
Example 15. A round Stone, or Tree, being 30 Inches 
960 out, and 25 Feet long; how many Feet Solid are in it? 
nber, Feet 12.43 Parts. For it's thus, As 42.54, is to 
o; fo Ao to 17.63; and ſo is 17.63 to Feet 12.43 Parts, 
ni 12 455 Feet. 5 
Vo the Compaſs about being taken in Foot-Meaſure, 
Feet-2.50 Parts; And the Proportion is, As 3.545 is to 
o; ſo is 25 to 17.63 ; and ſo is 17.63 to Feet 12.43 
arts, or 12 723 Feet, as before. 
1 to Note 1. When Timber tapers, that is, bigger at one 
e Sad than the other, it's uſual to take the Breadth and Depth 
| the middle of its Length, and by them to mealure the 
Fo ece as if it were both Ends of a Bigneſs. 


N 4 ; Niete 


—- 


— 


fame when all the Dimenſions ate taken in Inches ; on| 


See the following Work. 
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Note 2. The Proportions for Foot-Meaſure, are th 


then the Solid Content found, is Inches, 


Note 3. The Solid Content in Inches divided by 152 
the Quotient is Feet; but if divided by 282, or 231, l 
firſt is Beer, and the latter is Wine Gallons : And how. 
divide by the Line of Numbers was ſhewn in Problem 1V.; 
the firſt Uſes of the Gunter, in Page 181. e 


PRO B. X. The Diameter of a Cask at the Head, 
Bung, and alſo its Length being given in Inches ; to f 


its Contents in Gallons, Beer, or Wine, oF 
The RULE is thus: R 


— 


I. As r, is to o. 7; ſo is the Difference of the Bung an 
Head-Diameter, to a fourth Number: which bein 
added to the Head Diameter, the Sum is a Mean Diamete 
reducing the Caſk to a Cylinder. Then ſay, | 
2. As the Gauge Point, (which for Beer or Ale is 18.95 
but for Wine is 17.15) is to the Mean Diameter; fo is . 
Length, to a fourth Number; and fo is this fourth Num 
ber, to the Content in Gallons required, 


Example 16, Suppoſe a Caſk whoſe Length is nl We 
1 . FEI 2. Bung 28 7 Incl 
The Diameter at the * —} . 


What's the Content of this Caſk in Gallons, Beer or Wine 
Anſwer, 73 Gallons Beer, and Wine Gallons 89.1 Tenth 


Bung Diameter — 28 Inc} 
Head Diameter — 20 Incne 
Their Difference —— — 8 Inch; 


Then, As 1, to o. 7; ſo is 8, to 5.6 ; which added to ply 
20 the Head Diameter, makes 25,6 for the Mean Dianeh o 
ter: Then lay, , le ( 

, | 1 * 
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11525 Fs to 25.6; ſo is 40 to) I } and ſo is 


£ T4 54 3 Beer —_ 
59-71 50 9.12 Wine | Gallons, 


1. By Gunter with Compaſſes. 

. The Extent from 1 to 0.7, will reach the ſame Way 
Wn 8 to 5.6 ; which doing nies to 20, (the Head Dia- 
ter) makes 25.6 for the Mean Diameter. Then, 
2, The Extent from 18.95 (the Gauge Point for Beer) 
25.6 will reach from- 40 to 54; and that Extent 
ed over again, reaches to 73, the Content in Beer 
llons. | | | 
In like Manner the Extent from 1 5 5 (the Gauge Point 
Wine) to 25.6 being laid twice from 40, will reach to 
12, the Wine Gallons. 


8 25 2. By the Sliding Gunter, 


nete. Set 1 againſt 0.7, and againſt 8 on the Firſt, is 5.6 
the Second; which added to 20 (the Head Diameter) 
es 25.6 for the Mean Diameter. Then, 

„ Set 18.95 (the Gauge Point for Beer) on the Firſt, a- 
ſt 25.6 on the Second; then againſt 40 on the Firſt, 
54 on the Second ; then againſt 54 on the Firſt, is 73 
the Second, the Content in Beer Gallons. 

Ao, if you ſet the Gauge Point for Wine 17.15, againſt 
Mean Diameter 25.6, then againſt the Length of the 
Ik 40 on the Firſt, you will find 59.71 on the Second; 
againſt 59,71 on the Firſt, you'll find on the Second 
12, the Content in Wine Gallons. 


"COB. XI. The Length of a Ship's Keel, and Breadth 
at the Beam being given, to find her Tunnage © 


s the Practice of Shipwrights about London, to mu!- 
Fah the Length of the Keel, Breadth and Half-breadth 
one another, and to divide the laſt Product by 94. 
le Quotient they count for the Ship's Tunnage ; from 
ace I frame this Proportion following, to be wrought 
ne Line of Numbers, 1. As 


E 


fourth Number: Then ſay, 


PpROB. XII. To find the Tumnage of a Box, Bale or C 


od, 


as before. 
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I. As 188, is to the Breadth; fo is the Breadtii t 


by 


Ps 
$ 


2. As I, is to that fourth Number; ſo is the Length 
the Tunnage required. ED | 

Example 17. Suppoſe a Ship 72 Feet by the Keel, 
24 Feet by the Beam : I demand her Tunnage ? Anſu 


Tuns 220.6 Tenths neareſt. See the Work following : 


As 188, is to 24; ſo is 24, to 3.06 : And then, 
As 1, is to 3.06 ; ſo is 72, to Tuns 220.6 Tenths. 


1. By the Gunter with Compaſſes. 


1. The Extent from the given Number 188, tot 
Breadth of the Beam 24, will reach from (the ſaid Bread 
24 to 3.06. Then, | 

2. The Extent from 1 to 3.06 will reach from 
Length of the Keel 72, to Tuns 220.6 Tenths, the T 
nage required. . 

Or more briefly thus: The Extent from 13.71, (whiff 
is the Square Root of the given Number 188) tot 
Breadth of the Beam 24; being turned over twice fi 
the Length of the Keel 92, reacheth to Tuns 220.6 Tent 


2. By the Shading Gunter, thus; 
1. Set the given Number 188, againſt the Breadth of 
Ship 24, and againſt the ſaid Breadth 24 on the Firſt 
3.06 on the Second. Then, | 
2. Set 1 againſt 3.06, and againſt the Length of 
Keel 72 on the Firit, is Tuns 220.06 Tenths on 
Second, as before. 


having it's Lenght, Breadth, and Depth given. 


J. 8 

7 The RULE is this; | te or 

I. As 66 is to the Breadth ; fois the Depth, to a fo bY wi 
„ Number. Then, umbe 


2. As 1, is to that fourth Number; fo is the Length, 2. 8 
its Tunnage required. 2 
x08 
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' t0 ramp 18. A Caſe or Bale being 6 Feet broad, 4 Feet 
p, and 10 Feet lang, I demand its Tunnage ? Anſwer, 
3.63 Parts, For it's thus; 


1. By Gunter's Scale, with Compaſſes. 


„fun. The Extent from the given Number 66, to the 
eadth 6, reacheth from the Depth 4 to 0.363. Then, 
2. The Extent from 1 to the laſt found Number 0.363, 
ng laid from the Length 10, reacheth to 3.63 ; that is, 
un and 63 Parts of 100, or 13, Tuns. 


2. By the Sliding Gunter, thus; 


1. Set the given Number 66, againſt the Breadth of 
Bale or Caſe 6; then againſt the Depth of it 4 on the 
t, you will find 0.363 on the ſecond, a fourth Propor- 
nal Number. Then : 
2. Set 1 againſt the ſaid Proportional Number o. 363 ; 
n againſt the Length of the Bale or Caſe 10 on the firſt, 
u will find, on the ſecond, 3.63, or 3 £5 the Tun- 
e of the Bale or Caſe propoſed. 
Note, That 66 Feet is the Content of a Caſe that will 
two Engliſh Butts, but the Cantlings of them are 
er than a third Part; therefore allowing 26 Feet for 
Cantlings, the remaining 40 Feet are counted 1 Tun. 
d then the Rule is, 
irſf. . By the Gunter with Compaſſes for the foreſaid Examp. 
.. The Extent from the given Number 40, to the 
eadth of the Caſe or Bale 6, will reach from the Depth 
0 0.6 a fourth Proportional Number. Then, 
2. The Extent from 1, to the ſaid fourth Number o. 6, 
ll reach the ſame Way, from the Length 10, to 6 Tuns, 
Content of the Caſe or Bale required. 


2. By the Sliding Gunter, thus; 
1. Set the given Number 40, againſt the Breadth of the 
le or Caſe 6, then againſt the Depth of it 4, on the Firſt, 
u will find 0.6 on the Second, a fourth Proportional 
umber. Then, 
2. Set 1 againſt the ſaid Proportional Number 0.6, then 
kinſt the Length of the Bale or Caſe 10 on the Firſt, 


you 


8 N 


* 
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will find on the Second 6, the Tunnage of the Bale W Sec 


| aufe propoſed. | | 2 i; : 5 nds 
PRO B. XIII. The Diameter of a Globe being given, 0 
| find the Solid Content ? 


The RK U.L-E. 


S 1, is to the Diameter; ſo is 0.5236, to a fou 

Number; and ſo is that fourth Number, to a fit 
and ſo is this fifth, to its Solid Content required. 

Example 19. A Globe whoſe Diameter is 8 Inche 
What's the Solid Content? Anſwer, Inches 268. For i 
wrought thus : | | "Ho 

As 1, is to 8; ſo is 0.5236 to 4.19; and ſo is 4.19, 
33-5; and ſo is 33-5, to 268 Inches, the Solid Contelfiſ kne 
of the Globe. > tba; 


IV. The Uſe of the Line of Numbers in Gumery. 


PROBLEM I. The Diameter, and Mei bt of any Piet 
Ordnance being kaown ; to find the Weight of any oth 
. beingof the ſame Metal and Shape, its Diameter being knun 


Like Solids are in Proportion, as the Cubes of their homol 1 
gous Sides. Therefore the Rule is thus: 

As the Diameter of the known Gun, is to the Diamet Th 

of the Gun whoſe Weight is required; fo is | * 

arbl 


Weight of the known Gun to a fourth Number; and ſo 
that tou:th to a fifth; and to is that fifth, to the Weig 
required, 

Exanitl: 1. Suppoſe a Braſs Saker, whoſe Diameter 
Inches 11.5 Tenths, weighs 1900 Pounds; what will 
Braſs, Gun weigh, whoſe Diameter is Inches 8.75 Patt 
Anſwer, 837.5 Pounds, For it's thus : 

1. By Gunter's Scale with Compaſſes, thus: 

The Extent from the Diameter 11.5, to the Diamet 
8.75 ; being laid three times from the Weight 1900, wif i. 
reach to 837.5 Pounds, the Weight of the Gun require 
And, 2. By the Sliding. Gunter, it's thus; 

Set the Diameter 11.5 againft the Diameter 8.75 
then againſt the Weight 190% on the Firſt, is 1445 0 


* 3 
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Second; and againſt 1445 on the Firft, is 1100 on 
Second: Alſo againſt 1100 on the Firſt, is 837.5 
nds, the Weight required, on the Second, 


ROB. II. Having the Diameter and Weight of one 
piece of Ordnance, and the Diameter of another Piece of 
another Metal; to find the Weight of the laſt, it being of 
the ſame Shape with the former. | 


The RULE is ths; 


F IN D the Weight of the Piece as if it had been of 
the ſame Metal as the propounded Piece, by the laſt 
oblem, in Page 204. Then, 

2, Conſider the Proportional Weights of Metals, which 
known by the 2 Table of ſpecific Gravity, eſti- 
ted from the lateſt, and moſt approved Experiments. 


ale 


Caſt Braſs 8.208 
Lead is to EP as 11.26 is to CL 
I Flint Stone] 2.621 


| Caſt Braſs 8.208 
at Iron is to 3 Marble as 7.135 is to 32.7 
| Flint Stone 2.621 


The Specific Grayity of Eng/ih Pebble is 2.696, which 


et 
* heavier than Flint Stone, and very near the Weight of 
ble; Pebble Stone is 2.601, Portlond Stone is 2.57, and 


mmon Stone is 2.5. | 
3. Having the Weights of both Pieces in one Sort of 
etal, you muſt then Proportion their Weights according 
their different Metals, by the proportional Numbers of 
ole Metals, and then 'tis done. 
Frample 2. If a Braſs Saker of Inches 11.5 Tenths Dia- 
ter, weigh 1900 Pounds: What will an Iron Gun (of 
e ſame Shape) weigh, whoſe Diameter is Inches 8.75 
ts? Anſiuer, 728 Pounds, For it's wrought thus: 
. I find by Prab. I. in Page 204, that a Braſs Piece of 
hes 8.75 Parts Diameter, will weigh 837.5 Pounds; 
t becauſe this Piece is Iron, and the Proportion of Braſs to 
Mn (as aboveſaid) is as =a 8.208 is to 7.135 ; therefore ſayy 
| 2, A- 


mete 
wi 
alete 


34 
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2. As 8,208 isto 7.135; ſois 837.5 to 728 Pounds 
Weight of the hs 3 x "= 


PROB, HI. By knowing the Allowance of Poder fo 
Gun; to find how much of the ſame Powder is requiſit 
another Gun ? 


The RULE 


A® the Diameter of the Bore of the Gun, whoſe All 

ance is known, is to the Diameter of the Gun wh 
Allowance is required; ſo is the Allowance given to a for 
Number; and ſo is that 4th to a 5th; and fo is the 5th 
the Allowance required. . 

But note; Here it's underſtood, that both Guns are 2!; 
fortified that is, they ſhall have the ſame Proportion 
Weight and Thickneſs of Metal. a 

Example 3. If a Saker of Inches 3. 5 Tenths Bore requ 
- 4 Pounds of Powder; what will a Demi-Canon of Ind 
-6.5 Tenths Bore require? Anſwer, Pounds 25.62 Pat 
For it's thus : 

As 3.5 is to 6.5, fo is 4 to 7.44; and fo is 7.44, 
13.80, and fo is 13.80 to Pounds 25.62 Parts; 
Weight of Powder fax the Demi-Canon,. in Proportion 
the given Saker. But ſuppoſe the Weight of the $a 
1600 ; and the Weight of the Demi-Canon 6000 ; . 
Allowance of Powder muſt it then have. 

1. By Problem IJ. Find the Weight of the Demi-Car 
in Proportion to the Saker's Weight, which is this : 

1. As 3.5 is to 6. 5, fois 1600 to 2971; and ſo is 29 
to 5517; and ſo is 5517 to 10246 Pounds, the We 
of the Demi-Canon, requiring Pounds 25.62 Pat 
Powder for its Loading. But ſeeing its Weight is ſuppo 
to be 6000; ſay, | 
2. As 10246, is to 6000, ſo is 25.62 to Pounds 1 
the due Allowance of Powder for the Demi-Canon of Inc 
6.5 Tenths Bore, weighing 6000 Pounds ; at the Rate 
a Saker Inches 3.5 Tenths Boxe, weighing 1600 Pound 
and requiring 4 Pounds of Powder. PRO 
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ROB. IV. Having the Diameter and Weight of one 
Bullet, and the Diameter of another of the ſame Metal 
given ; to find the Weight of the latter. 


; Te EU LE 


HE Weight of Bullets (of the ſame Metal) are in 
Triplicate Proportion of their Diameters, and wrought 
the Directions in Problem X. of the firſt Ufes of the 
nter, in Pages 184 and 185. | 


Example 4. If an Iron Bullet, 4 Inches Diameter, weigh 
Pounds ; what will an Tron Bullet of 6 Inches Diameter 
gh? Anſio. Pounds 30.375 Tenths, For it's thus; 


e al 

tion As 4 is to 6, ſo is 9 to 13.5; and ſo is 13.5 to 20.25 
d ſo is 20.25, to Pounds 30.375 Tenths. 

equ F 

Inc 


erent Metals; by the Diameter and Wight of one, to 


Ro B. V. Tro Bullets, equal in Diameter, but of 2 
the Weight of the other. 


#4 The RULE. 

on As the Proportion of one Metal, is to the other, ſo is 
da the Weight of the given Bullet, to the Weight of 
"iſ: Bullet required. | | 

Can Example 5. Suppoſe an Iron Bullet 6 Inches Diameter, 

gh Pounds 30.375 Tenths ; what will a Flint Stone 

b let of the ſame Diameter weigh? Anſwer, Pounds 


158 Parts. For it's wrought thus, 


By Problem II. of Gunnery, (in Page 205) the Propor- 
In of [ron to Flint Stone, is as 7.135 is to 2.021 ; there- 
elay, 


As 7.135 is to 2.621, ſo is 30.375, to Pounds 11.358 
ahh, the Weight of the Stone Bullet. it 
PRO B. 
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PROB. VI. Having the Diameter and Weight » 
Bullet of one Kind of Metal, and the Diameter of i 


Bullet of another Metal given ; to find the Weight of F 
latter . | fo 

| The RULE 1 

1. FIND che Weight of it (by Problem IV.) as if it 8 

| the ſame Metal. ö T 

2. Then find its Weight according to the Proportion T 
the Metals by the laſt Problem, and it's done. C 
Example 4 If an Iron Bullet 4 Inches Diameter, well. D 
go what is the Weight of a Leaden Bullet 6 Inc D 

iameter? Anſwer, Pounds 47.93 Parts. For it's . D 
wrought. 

1. As 4, is to6; ſoisg, to 13.5: and fo is 135 
20.25; and ſo is 20.25 to Pounds 30.375 Tenths, it it Wit 
been Iron; but as it's Lead, ſay, VE 

2. As 7.135 is to 11.26 ; ſo is 30.375, to Pounds 47 
Parts, the Weight being Lead, " 
V. TheU/: * Gunter's Scale in Navigation; and fiſt 

 Plane-Salling. 
| The 
CAST LL . 
ay fi 


The Courſe and Diſtance ſailed being given; to find the D the 
rence of Latitude and Departure from the Meridian i 


To do this, the Proportions are theſe : 


AS Radius, is to the Diſtance; ſo is the Sine of the Co 
to the Departure from the Meridian. 

2. As Radius, is to the Diſtance; ſo is the Sine -C 
plement of the Courſe, to the Difference of Latitude. 
Meſe, The Radius, according to the Nature of the! 
portion, may be any of thele, 11 
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Sine Rumbs. 


$ Points Sib = 1 
Points BR 1 angent Rumbs. 
4 Degrees on the Line of © 8 | 


ines. 

De rees Tan ts. 
| for Conveniency, that each Proportion maß 
Line, 8 


* f 


8 Sine. 

f.. Sine Complemen 
＋ . = 1 
it 1 : angent Complemen 

tool e Fand for J Couffe. 


= ID Diſtance ſailed. 
Ind Diff. Lat. | Difference of Latitude. 
Dep. Departure from the Meridian. 


1% Pampe. If a Ship fails SW. by 8. 104 Minutes from 
it Metude 1d. 45m. North; I demand what Latitude ſhe is 
and her Departure from the Meridian? 


58 P. is to 104 M. ſo is 8. } : | Points 04 DE La ell. 


1. By the Gunter with Compaſſes. 


The Extent from 8 Points (on the Line of Sine Runibs) 
104 Min. (on the Line of Numbers) will teach the ſame 
ſay from 3 Points (on the Line of Sine Rumbs) to 58m. 
the Line of Numbers) which is the Departure from 
Meridian; and the Compaſſes kept at the ſame Diſtance, 
|| reach (the ſame Way) from 5 Points (on the Line of 
de Rhumbs) to 86 Minutes (on the Line of Numbers) 
dich is the Difference of Latitude. | 

Mie; The Courſe is 3 Points, becauſe 8. W. by 9. is 
Points from the Meridian or South; and 5 Points is 
e Complement of the Courſe, becauſe S. W. by S. is 
Points from the Parallel or Weſt : Underſtand the like 
any other Courſe, | 0 I 


2, Dy 
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By the Sliding Gunter, 


„ Slide 104 min. on the middle Piece, againſt 8 Points, 
the Line of Sine Rumbs, on the lower outſide- piece; the 
againſt 3 Points on the firſt, is 58 Minutes on the ſecon 
the Departure from the Meridian ; and againſt 5 Points, 
the firſt, is 86 Minutes on the ſecond, the Difference of l. 


titude. | 
; | D. M. 
Latitude ſailed from - 1: 45 Now! 
Difference of Latitude 86 Minutes, or — 01 : 26 South 


— — — — 


Subtract, gives the Latitude required — 00 : 19 Nor 


CASE IL 


Courſe and Difference of Latitude given, to find the Diſt 
| / ſailed, and Departure from the Meridian. 4 


To do this, the Proportions are theſe : 


1. As the Sine Comp. of the Courſe, is to the Differend 
of Latitude; fo is Radius to the Diſtance Run. 

2. As the Sine Complement of the Courſe, is to th 
Difference of Latitude; ſo is the Sine of the Courſe, to th 
Departure from the Meridian. 


Example. Suppoſe a Ship-fails NNE, from the Latitud 

of 2d. 15m. South, and then by Obſervation, is in Latitud 
4d. 22m. North, what is her Diſtance ſail'd, and Departu 
from the Meridian ? D. M. 
Latitude ſailed from . —_ ©2 : 15 St 
Latitude by Obſervation — o: 22 No 


Added, gives the Difference of Latitude — o3 : 37 whid 
reduced into Minutes by multiplying by 60, is 217 Minute 
2 TOES =o 
As 8.6Pts.into217 h. io i 5. 2] Pre. to { 9 


4 


2 — 
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CAS E m. 


urſe and Departure from the Meridian given; to find the 
Diſtance Run, and Difference of Latitude, | 


ts, 0 


This is performed by theſe Proportions. 
1. As the Sine of the Courſe, is to the Departure from 
je Meridian; ſo is Radius, to the Diſtance failed. R 
2, As the Sine of the Courſe, is to the Departure from 
he Meridian; fo is the Sine Complement of the Courſe, to 
he Difference of Latitude, | 
Example. If a Ship ſails SE, by E. from 1d. 10m. North 
atitude, till her Departure be 92 Minutes : What is her 
iftance failed, and Latitude ſhe is in? | d 5] 
110 Diſt. 


8.5 Pts. 18 to 92 M. ſo is 8. 1 re v1 61 Diff L. 


titude ſailed from 01 : 10 North 
Difference of Latitude 61 Minutes, or — 01 : or South 


btract gives the Latitude the Ship is in — 00 : og North 
OAH 


ance Run, and Difference of Latitude 1 to find th 
. Courſe, and . — from the Meridian ? 


The Proportions are theſe ; 


| AS the Diſtance ſailed, is to Radius ; fo is the Dif- 
ference of Latitude to the Sine Complement of the 
burſe. | e + be 
2. As the Radius, is to the Diſtance ſailed; ſo is the Sine 
if the Courſe, to the Departure from the Meridian. 
Example. Admit a Ship fails between the S. and W. 
s Leag. from the Lizard, in 49d. 57m. North Latitude z 
nd then by Obſervation, is in 46d. 27m. North Latitude, 

Vhat is her Courſe and Departure from the Meridian? 
N O 2 D. M. 


— 
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— 


| | D. M. 
Latitude ſailed from — 49 : 57 North 
Latitude by Ofervation ——+e——— 46 : 27 Nonh 


The Difference of Latitude — 03 : 30 or Lea A 
1. As 98 Leagues, is to Sine of go Degrees; fo is 79 
Leagues to Sine 45d. 30 min. whoſe Complement 44d. 3om, 
is the Courſe from the South Weſtward ; that is, South Wel, 
neareſt. Then, | 
2. As Sine 90 Degrees, is to 98 Leagues; ſo is Sine 444, 
30m. to 68 Leagues, the Departure from the Meridian, 


I. By Gunter with Compaſles. 


1. The Extent from 98 Leag. on the Line of Number, 
to qo Degrees, on the Line of Sines, will reach the ſame 
Way from 70 Leag. on the Line of Numbers, to 45 deg, 
30 min. on the Line of Sines; which being ſubtr from 
go deg. leaves 44 deg. 30 min. for the Courſe, 

2. The Extent from. go Degrees, on the Line of Sines, 
to 98 Leagues, on the Line of Numbers, will reach from 
44d. 3om. on the Line of Sines, to 68.4 Leagues, on the 
Line of Numbers, which is the Departure from the Meridian. 


2. By the Sliding Gunter. 

z. Bring 98 Leagues, on the Line of Numbers on the 
middle Piece, againſt go Degrees on the Line of Sines, on 
the out- ſice Piece; then right againſt 70 Leag. on the 
Firſt, is 45 deg. 30 min. on the Second, which is the 
Complement of the Courſe, and ſubtracted from go deg. 
is 449. Ju. and is near 4 Points from the South towards 
the Weſt, or South Weſt, 

2. And as it now ſtands, againſt 44d. 3om. in the Line 
of Sines, on the outſide Piece, is 68.4 Leagues, in the 
Line of Numbers, on the middle Piece, which is the De- 
-parture from the Meridian. 


CASE V. 


| _ Diſtance Run, and Departure from the Meridian given, io 
lind the Courſe and Difference of Latitude, 


{4 * 
8 


The 


. 


5 
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The Proportions are as follow. 


nd 7 AS the Diftance ſailed is to Radius; ſo is the Depar- 
70 ture from the Meridian, to the Sine of the Courſe. 
mW 2. As Radius is to the Diſtance failed, ſo is the Sine Com- 
eſt, Wlement of the Courle, to the Difference of Latitude, : 
Example. A Ship fails 354 Minutes between the South, 
d Eaſt from 1d. 19m. South Latitude, until her Departure 
om the Meridian be 150 Minutes; what is her Courſe, 
d what Latitude is ſhe in? TEES : 
1. As 354 Minutes, is to Sine god. ſo is 150 Minutes, 
Sine 25d. ſo that the Courſe is N. Eaſtward, or NNE: 
mc quarter Eaſt. | 


eg, 2. As S. 90 degrees, is to 354 Minutes ſo is Sine 65 
mores, to 323 minutes, the Difference af Latitude» -- , 
les, - D. M. , 
om Wititude ſailed from is — 7; South 
- he Difference of Lat. 323 minutes, or — 05 : 23 North 


ubtract, gives the Latitude the Ship is in—04. : 04 North 


de AS E VI. Difference of Latitude, and Departure from 
by be Meridian given; to find the Courſe and Diſtance Run, 


To do this, theſe are the Proportions. 


wy . AS the Difference of Latitude, is to the Departure from 
a. the Meridian; ſo is Radius to the Tangent of the 
ane ourſe. 


the I 2. As the Sine of the Courſe, is to the Departure from 
e. ic Meridian; fo is Radius to the Diſtance failed. 


Example. Sailing between the North and Weſt, from 
Port in 1d. 59m, South Latitude, and then arriving at 
other Port which is in 3d. 8m. North Lat. and is alſo 209 
unutes to the Weſtward of the firſt Port. I demand the 
urle and Diſtance from the firſt Port to the ſecond. 


O 3 D.M. 


he 
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Latitude of the firſt Port —= — 1: 50 South 
Latitude of the ſecond Port 3 : o8 North 


Added, gives the Difference of Latitude 5 : O7 or 307m 


1. As 307 min. is to 209 min. ſo is Tangent 45 deg. iff 
Tang. 34 deg, 15 min. the Courſe North Weſtward, or NWI": 
by N —_— 

2. As S. 34 degrees 15 minutes, is to 209 minutes: ſo is 
o degrees to 370 minutes, the Diſtance between the ty 

'olts. | 

$2660 1. By the Gunter with Compaſſes. 


1. The Extent from 30) min. to 209 min. bn the Li 
of Numbers, will reach from 45 deg. on the Line of Tan 
gents, (that now being the Radius) to 34 degrees 15 mi 
on the ſame Line of Tangents, which is the Courſe from 

- Meridian. 

Note, When the Difference of Latitude is greateſt, thi 
Courſe is leſs than 45 Degrees from the Meridian. 

But when the Departure from the Meridian is greateſ 
the Courſe is more than 45 deg. from the Meridian, 

2. The ſecond Canon or Proportion for the Diſtan 
Run, is wrought as in the ſecond or third Caſe, in Pa 
210, or 211. 


ho ; 6 2. By the Sliding Gunter. 


1. In this Caſe, place the middle Piece in ſuch a Mann 
that a Tangent Line may ſlide againſt a Tangent Line, a 
Numbers againſt Numbers: Then bring 307 min. on th 
Line of Numbers on the middle Piece, againſt 209 mi 
in the Line of Numbers on the outſide Piece; then apai 
45 degrees, on the Line of Tangents, on the middle Piece 
is 34 degrees 15 minutes on the Tangents, on the out Cor 
ſide Piece, which is the Courſe _—_—_ | 
. 2. For the Diſtance the manner of working is the ſame 
hath been ſhewn in Caſes Fi ſt, Second and Third. 


ty 


12 


\ 
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To reſolve a Traverſe by Gunter”s Scale. 


Example x, A Ship in 40 degrees North Latitude, and 
5 degrees 14 minutes Weſt Longitude, fails firſt S. E. by 


V.N.W. 1 I demand the Courſe and Diſtance 
om the firſt Place of Departure, and what Latitude and 
ongitude ſhe is in? 


To do this, Firſt find the Difference of Latitude, and 
Departure from the Meridian, for each ſeveral Courſe, 
directed in Caſe 1. of Plane-Sailing, in Pages 208 and 


2. Collect the ſeveral Differences of Latitudes into two 
bums, viz. the Northing into one, and the Southing into 
zother ; and in like manner, the ſeveral Departures either 
aſt or Weſt : Taking the Difference of the Northing and 
outhing, for the Difference of Latitude; and the Diffe- 
nce of the Eaſting and Weſting, for the Departure from 
4 Meridian. | 
3. Having now the Difference of Latitude, and the De- 
e from the Meridian knewn; the Courſe and Diſtance 
lay be found by the Sixth Caſe of Plane-Sailing, in Pages 
13and 214. 5 
4. The Differenee of Longitude may be found by this 
roportion : | 25 
As the Sine Complement of the middle Latitude, is to 
de Departure from the Meridian; ſo is Radius, to the Dif- 
rence of Longitude. See the Work following. 


M. . Pts, M. Ty 
| 3 2 , to 38 Faſti 
Courſe, As 8. 8 Points is to 68 ; ſo is 8. 5 — — —— 


. Weſti 
Courſe. As S. 8 Points is to 553 ſo is 8. 1 1 8 on sog 


6, to 69 1 W. in 


68 minutes, then SW. by W. 55 minutes, and then 


> Courſe; As 8. 8 Points is to 753 f iss. 2. to 28 N. ing 


— — 


0 
il 


1 
| 
4 


— — 


—— | 
TE Eaſt {Weſt 1 


( Jos 
f — 55 7 
2 
V. 77 nd 5.7] ©. 
| 28.7 B7.r | 37.8 II5.0 
E22 1278. * 
Diff. Lat. EA 27 ib. 


Then; As min. „ 58.4, is to min. 2 ſo is T. 4 
to 4.7 52d, 54m. the Courſe from the th wade 2 


Weſt, 44 is, SW. three Quarters W. almoſt. And again, p 
As S, 52d. 54m. is to min. 77.23 fois 8. FS od. to 96,8 
Minutes, the Diſtance from the firſt Pues of nn 


Hr pi failed from . ·ͤ 9 05 North 
he Diff. of Latitude min. * or = OO: 58 Southerly | 


Subtract, gives the Latitude the Ship is in 39 : 03 North, 


— — 
Therefore the middle Latibude i iS — 39 : 31 
SubtraCted from 90: O0 


— — 


Gives Complement of the middle Lat. 50: 29 


4. As 50d. 29m. is tom. 77.2; fſoiss, god, to 100. in 
the Difference of Longitude, 


> iron 


RN 2 

The Longitude failed from is = 05 14 Weſt 2 

The Difference of Longitude oom. or or : 40 Welt £ 

5. 

Added, gives the Longitude | the Ship i is in 06 : 54 Weſt 6. 

Example 2. A Ship in 41d. 3om. North Latitude, an} | 

10d. 20m. Eaft K fails theſe ſeveral Courſes, al 

Diſtances, viz, 8. E, by 8. 52 ä then 8. 5 bs 


63 N. 


/ 


4 
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Minutes, E, by N. 45 Minutes, N. by E. half E. 35 Mi- 
tes, NNW. a quarter W. 47 Min. WNW. 73 Min, 
mand the Courſe and Diſtance from the firſt Place of De- 
ure; alſo the Latitiude and Longitude the Ships is in? 


. For the doing of vn, hy the Work following. 


Points, 
— 0 2 


WER 


6 
, I 46.2E 
— 21 : 
Courſe; as S8. 8 Pts. js to 3 oo is S. 6 wo 
| | 6 
2 


1 
* 
7 
4 
1 
4 
| 


40 [Ii ine 
— 
ah 1 73} —j, F 128.0 N 


2, Then to colle& the ſeveral Northings, Southings, Eaſt- 
bs, and Weſtings into one; as here you ſee in the Table 
lowing ; whereby you will have the Difference of LO 


d Departure from the Meridian. 
dis bp LL at. | Departure 1 
| Courſes, |Dift.|Nor Sour [Eat T Wel 
[1.]S. E. by S. FI Ss 43-2] 28.9] | 
2P.8.W. | 63|___[584_— | 24-4] 
} 3 Eaft by North 47 |_9:2 LO} 
1 NT. xy E. 2 E. | 35 | 33-5 | 16:2 
LATE KAVA an Rane je) 
CW. N. W. | 73 2 | 
— — OS EF EET 
1101.4 85.2 
Difference Latitude \ 11.7| Departure Dy 
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| | | 8. 

3. Now having the Difference of Latitude, and Deps 
ture from the Meridian known, the Courſe and Diſtance 
thus found. | 

As 11.7 minutes, is to 26.4 Minutes; ſo is T. 45d. 
T. 66d. obm. The Courſe North Weſterly, or WN. 
becauſe the North and Weſt, Columns are the greateſt, 
- Here obſerve the Courſe is more than 45 fro 
the Meridian, becauſe the Departure is more than the Dif 
rence of Latitude; according to the Note in the*6th 
of Plane-Sailing in Page 213. Then for the Diſtan ac 
ſay, | 
FP. S. 66d. obm, is to 26.4 minutes; ſo is S. go de 
to minutes 28.88: The Diſtance from the firſt P!:re 5 
Departing. | 


D. 
Latitude ſailed from ñũł!,.c 7 
The Difference of Latitude m. 11.7 or — 00 


Added, gives the Lat. the Ship is in —— 417 


And the middle Latitude is — ar 
Subtracted from.. -äwu² go 


| Gives Comp. of middle Latitude F Pro 


4. Then to find the Difference of Longitude, ſay; 
As S. 48d. 24m. is to 26.4m. ſo is 8. 90d. to 35.31 mi 
the Difference of Longitude, 


D. M. 
The Longitude failed from js —————— 10 20 El 


The Difference of Longitude 35.31 min. or co 35 We 


Subtract, gives the Longit. the Ship is in 09 45 Eil 


7 
Seed nul 
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$:condly, The Uſe of the Gunter's-Scale in Mercator's- 
Sailing. 


CASE I, 


be Latitude and Longitude of two Places given; to the 
Courſe and Diſtance between them. PO 


Example. I demand the Courſe and Diſtance from the 
jzard to Barbadoes? Latitudes and Longitudes of thoſe 
aces being ſuppoſed as follows : | 


" ard Si. North ; 1 LW 

I rbadoes g * | - 5B North : Longit. 5 bo. W. 
he Diff. of Lat.— 37 02 South, Diff. Long. 53 36 W. 

IN 60 60 

8 Miauies 2222 Minutes 3216 


To anſwer this Queſtion, theProportions are theſe ; 

1. As the Meridional Difference of Latitude, is to the 

iFerence of Longitude ; ſo is Radius, to the Tangent of 
hy Courſe, 
2. As the Sine Complement of the Courſe, is to the Dif- 
ence of Latitude ; ſo is Radius, to the Diſtance of the 
o Places. ; 
1 m The Meridional Difference of Latitude is thus found: 
Extend the Compaſſes on the Meridional-Line, from 
ge Latitude to the other; that Extent meaſured on the 
quinoctial Line (the next Line adjoining to the Meridional 
De marked EP,) gives the Meridional Difference of La- 
- Wude, 
W Thus, the Extent from Latitude 50 Degrees to Latitude 
Wd. 58m. on the firſt, being meaſured on the latter, is 
p. 44 1, or 44d. 48m. or 2688 minutes, the Meridio- 
Difference of Latitude: Then ſay; 

i As 


— — 


——— 


- 
—— 
— 


il 
4 
. 
! 
; 
1 
1 
4 
N 


——— 


in 44d. 58m. 
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As 2688 M. is to 3216M, . | 
Or, As 44d. is — 5 d. 78 { Sois T. 48d. to T. god. ot 
the Courſe from the th Weftward, or S. W. 5 degr 
6 minutes Weſterly. And again: 

As S. 39d. 54m. is to 2222m. ſo is S. god. to 346, 
Or, As S. 39d. 54m. is 37d. 152, fo is Sine god, 
57d. 23, or 57d. 44m. equal to 3464 Minutes, 


« 
tra: 


CASE IL 


Both Latitudes and Courſe given; to find the Diſtance 4 
Difference of Longitude. 


2 2. 


The Proportions are theſe: 


1. As the Sine Complement of the Courſe, is to 

Difference of Latitude, c. as before. in the 
cond-Cate of Plane Sailing, to find the Diſtance and [ 
parture from the Meridian, in Page 210, 


hoWwGuU ==, 


5 
= 


2. As the Sine Complement of the middle Latitude, 
to the Departure from the Meridian; fo is Radius to 
Difference of Longitude, #306 

Or thus ; As the Sine Complement of the Courſe, is 
the Meridional Difference of Latitude; ſo is the Sine 
the Courſe, to the Difference of Longitude. - | 


Example. Admit from the Lizard in 49 deg. 57 mi 
North Latitude, and Longitude 5d. 14m. Weſt, we mi 
{when Leeway, Variation, &c. allowed for) our Courſe 
be South 39 deg. Weſterly, and then by Obſervation 1 

North Latitude. I demand her Diſtance R 
and what Longitude ſhe is in? 
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tude ſailed from — 49d. 57m. North 
tude by Obſervation =—= 44d. 58m. North 
ge tract, is the Diff, of Latitude — __ 59m. Southerly 
; | 0 
64 Minutes 29 0 


x0, De Middle Latitude is 47d. 27m. 


act from... 90d. oom. 


6ꝗ3—)²ß;Ba —_— 


npl. of the Middle Latitude — 42d. 33m. 

. . 90 1385 Diſtance 
8.5 id. is to 299m. ſo is 8. 5 fd. to HE D 
As 42d. 33m. is to 242 Minutes; ſo is S. god. to 
Minutes, the Difference of Longitude. 6. : 
Extent from 49d. 57m. on the Meridian Line, to 
58m. meaſured on the Line of Equal Parts, is 5d. 
7d. 24m. or Minutes, for the idional Diffe- 
of Latitude : Then, 

4 51d. is to 444 Minutes; ſo is S. 39d. to 358m. 
us; | 
299 Minutes, is to 242 Minutes; ſo is 444 Minutes, 
ude, 58 Minutes as before, which is the Difference of Longi- 


ce 0 


to D. M. 
Longitude failed from — o5 : 14 Weſt 
Diflerence of Longitude 358 min. or os: 58 Weſt 

de , gives the Longitude the Ship is in 11: 12 Weſt 


CASE II. 


m Latitudes and Diſtance Run given; to find the Courſe 
and Difference of Longitude, ; 


To perform this, the Proportions are theſe : 

s the Diſtance ſailed, is to Radius; fo is the Diffe- 
rence of Latitude, to the Sine Complement of the 

, as in the Fourth Caſe of Plane Sailing, in Page 

by which Caſe alſo you may find the Departure from 

Meridian, or Meridian Diſtance, | 2. A 
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2. As the Sine Complement of the middle Latitude, 
to the Departure; ſo is the Radius, to the Difference 
Longitude. Or thus ; 
As the Difference of Latitude, is to the Departure ſi 
the Meridian; ſo is the Meridional Difference of Latitude 
the Difference of Longitude, | 


Example. A Ship in 46d.-South Latitude, and 1d. 17. 
Weft Longitude, fails x00 Leagues North Eaſtward, 
then by Obſervation is in. Lat. 42d. South : I demand 
Conde, * from the Meridian, and the Longit 

e 18 in | 


Latitude failed from is.. 46d. South, 
Latitude by Obſervation is — 42d. South, 


Subtract, gives the Diff. Lat. 4d. or 80 Leagues. 


The middle Latitude i 44d. whoſe Comp. is 40 


1. As 100 Leag. is to S. god. fo is 80 Leagues to 
83 deg. 15 min. the Complement of the Courle ; fo 
the Courſe is 36 deg. 45 min. North Eaſtward, or N.. 
N, a quarter Eaſt. And then again, 

As S. god. is to 100 Leag. fois 8. 36d. 45m. to 60Le 
the Departure from the Meridian. | 

2. As S. 46d. is to 60 Leag. fo is S. god. to 83 L 
the Difference of Longitude, or thus : The Extent il 
46d. to 42d. on the Meridional Line, makes 5d. ;; 
110 Leagues on the Equal Parts, which is the Meridic 

Difference of Latitude. And then it's. 


As 80leag. ĩs to bo leag. ſois 1 10 leag. to 83 leag. T 
Or, as 4d, is to 3d. is to 5d. 18 to 4d. 38 ai. | 
Longitude failed from is » 1d. : 15m, \ 

The Difference of Longitude 83 leag. or 4d. : ogm. 


— ! 


Subtract, gives Longitude Ship is in — 2d, ; 54m P 
8 3 CA 
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r 
th Latitudes and Departure fr om the Meridian, given 2 
to find the Courſe, Diſtance Run, and Differ, Long. 


TA E Courſe, and Diſtance Run, is found by the 
Sixth Caſe of Plane Sailing, in Page 213. 

2. The Difference of Longitude is found as in the ſecond, 
rd, or fourth Caſe in Mercator. : 


Example. A Ship in 33 Degrees North Latitude, and 
Degrees Weſt Longitude, fails South Weſtward until 
has departed from the Meridian 58 Leagues, and then, 
is in Latitude 28d, 36m. North : I demand her Courſe, 
tance Run, and what Longitude ſhe is in ? 


d. m. 
itude ſailed from - — 33 oo North. | 
tude the Ship is in =—=——— 28 : 36 North. 8 


e Difference of Latitude is — 04 : 24 or 88 Leagues 

e middle Latitude is 30 : 48 Comp. 59? 127 
ſo 1, As 88 Leagues, is to 58 Leagues; ſo is T. 45 deg. to 
33d. 20m. which is the Courſe South Weſterly, or 
by 8. | 

W. As S. 33d. 20m. is to 58 Leagues; ſo is S. god, to 

5 Leagues, the Diftance failed. , 
„ The Meridional Difference of Latitude 5 deg 535 or 
Wes. 9 min. or 103 Leagues, is found as before directed. 


Th 9d. 12m. Lis to 58 leagues ] *; 901058 5 


8 Lea 103leag. 
Leagues the Difference of Longitude, 
. Longitude failed from —— 178: oo Weſt 
Difference of Longitude 67 leag. or — 03 : 21 Welt 


led, the Sum is | — 181 : 21 

ch ſubtract from —— ñc⸗„⸗„tmli! 360 : oo 

ainder is the Longitude the Ship is in—178 : 39 Eaſt 
T is the 8¹ 5 7 TASE 


be Mariner s Compaſs Refified, 
CASE V. 

#,/Courſe and Diſtance Run given ; to find i 

bor Latitude, and Difference of Longitude, I 


. THE Difference of Latitude and Departure ful 
I the Meridian is found by the firſt Caſe of Plan. 
2 (in Page 208 and 209) and conſequently the ot 8. 

atitule. 
2. The Difference of Longitude is found as before int! C 
ſecond or third Caſe of Mercator. 8 ** 


Example. If a Ship ſails 8E. by S. 120 Leagues, from * 
Port in 53d. 30m. North Latitude, and 2d. 1 m. We be! 
Longitude; what Latitude and Longitude is ſhe in ? 


& on; 

As S. 8 Points, is to 120 Leagues; ſo is S. 5 Points, Mbe 
100 Leagues, the Difference of Latitude, | bt 
And, as S. 8 Points, is to 120 Leagues; ſo is S. 3 Point 
to 67 Leagues, the Departure from the Meridian. 


. 2 a D. M. N 
Latitude failed fromm 53: 30 North 
The Diff. of Latitude x00 Leagues, or 05 : .00 South Nr 


SubtraQ, gives the Latitude the Shipis in 48 : 30 North i, 


And the middle Latitude is — 51 : Comp. 3 . 
The Meridional Diff. Lat. is 8d. or 160 Leagees. 


ent 


F | : | | ong 
8. 39d . 5 . god. | 
As] I00 Leag. Fis to 67 Leag fo in 160 Leag. oo 
- 107 Leagues the Difference of Longitude; Cap 
| _ p. 1. J 
Longitude failed from is — 2: 15 Mut 
The Diff, Longitude 107 Leagues, or os : 21 F boy 
he , x» „ . f 
Subtract, gives Longitude ſhe is in — 03 on r Ren: 


* 
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. +& ® + Wh -% 
ud bailing in a Parallel, to find the Difference if Longitude: 


. To do this, the Proportion is thus; 

s the Sine Complement of the (Parallel) or Latitude, 
is to the Diſtance ſailed Eaſt or Weſt ; 

So is Radius, to the Difference of Longitude. 

Example. If a Ship fails Weſt 390 Minutes, in the Lati- 

de of 50d. 10m. and departs from 2d. 45m. Eaſt Longi- 

de, I demand what Longitude the Ship is now in ? 

As S. 39d. 50m. is to 390 min. fo is S. god, to 610 min. 

he Difference of Longitude, | 


fron 


Pla 
> othe 


ongitude failed from i. — 2 : 45 Eaſt 

The Difference of Longit. 610 min. or——10 : 10 Weſt 

ubtraCt, gives the Longitude the Ship is in— 7 ; 25 Welt 
CASE VII. 


We Differ. of Longitude (of two Places in one Parallel or La- 
titude) given, to find their Diſtance in that Parallel: 


t Fr HE Proportion is thus : As Radius is to the Difference 
of Longitude, ſo is the Sine Complement of the Lati- 
ude, to the Diſtance in that Parallel. 


Example 1. Suppoſe Cape Vincent in Portugal, and Cape 
enry in Virginia, both in 37 deg. North Latitude, their 
Longitudes ſuppoſed to be as here- under, what is their Di- 


_ in their Parallel . 
ape St. Vincent a co: o Weft 
Cape Henry | Longitude | 73. 24 Weſt 


— — ( —P(—— — 


MCubtract gives the Diff. Longitude 66 : 18 or 3978 minutes 
E Latitude of both Places is nearly. — 37 deg . North 
— dubtract from — — — b 90 


Es W 


AMW®cmains Complement of the Latitude — 53 degrees. 
| P 2. Ag 
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2. As S. go Degrees, is to S. 53 Degrees; ſo is 66. 
equal to 66d. 18m. to 52d. 55 or 52d. 3om, or 3177 
the D.ſtance required. Or thus: 

As S. 90 Degrees, is to 8. 53 Degrees; fo is 3978 M 
nutes, to 3177m. the Diſtance in the Parallel as above, 1 


Example 2. Suppoſe two Ships under the Equinodtial 

100 Leagues aſunder, and each fails North till both com 

into Latitude 60 degrees. How far are they now aſunder 
Anſwer, 50 Leagues. For it's thus; | 

A As. go degrees is to 8. 30 degrees, ſo is 100 Leagues 

50 Leagues, the Diftance required. 


<< CASE VIII. 


: To find how many Minutes or Miles make a Degree 


Longitude in any Parallel or Latitude. - 

The RULE. | - 

AS Radius, is to the Sine Complement of the Latitude { 

ſo is 60 min. (a Degree on the Equinoctial,) to th 4 
Minutes making a Degree of Longitude in the Paralle 

defired. | N. 

8 | = 

Example, In the Latitude of 50 deg. I demand how.“ 

many Minutes of FEaſting or Weſting make a Degree offi"! 

Longitude ? Anſwer, 38 £ Minutes. For it's thus, M 

As S. 90 deg. is to S. 40 deg. ſo is 60 min. to min, ce! 

8.5 or 38 and a half, to make one degree of Longitude ine 

Cale 50 degrees. | pa 

| den 

This may be done by the Plane-Scale, thus : A 0 

| per 

Take the given Latitude from the Chords, and meaſure [cer 

it on the Line M. L. (which is Miles of Longitude) ſheweth 2 

your deſire: As here, take 50 deg. from the Chords, and Fm 


meaſure it on the Scale M. L. it ſheweth 38 min. and a haf 
a9 before. 1 F- 


3 M 


V e, 


ctial 
com 
ader 


LES t 


ade 
> th 
alle) 


how 
e of 


min, 
e in 


4 - 
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VI. The Uſe of Gunter's-Scale in Aftronomy. 
ROBLEM I. The Sur's Place in the Ecliptic, and 


his greateſt Declination given, to find his Right Aſcenſion 


and preſent Declination. 


To perform this, theſe are the Proportions ; 


AS Radius, is to the Sine Complement of the Sun's 

greateſt Declination ; ſo is the Tangent of his Lon- 
tude (from the neareſt Equinoctial Point,) to the Tan- 
ent of his Right Aſcenſion, from the ſaid Point. 


The Names and Characters of the 12 Signs. 


Aries = Libra 
Taurus | m Scorpio 7 
| Crier N North Signs 9 J Crimes Souch Signs 
* 6 | | 32> Aquarius | 
Vigo ) Ce Piſces 


Mete 1. The Sun's greateſt Declination is 23 degrees 


q min. 
oe 2. The beginning of Aries and Libra are the two 
quinoCtial Points. | | 
Note 3. This Proportion (above) finds the Sun's Right 
ſcenſion only when he is in the firſt Quarter of the Eclip- 
©; that is, V, &, and IT : But when he is in the ſecond 
uarter, ©, c, and i, ſubtract it from 180 Deg. and 
den in , m, and 7, add it to 180 deg. And in the 
iſt Quarter, V$, 2, and N, ſubtract (what's found by this 
peration) from 360 deg. fo will you have the Sun's Right 
ſcenſion from I (for any Place in the Ecliptic) deſired. 
2. As Radius, is to the Sine of the Sun's Longitude 


om the neareſt EquinoQial Point) ſo is the Sine of the 
un's greateſt Declination, to the Sine of his preſent Decli- 


— —— A mt. Ä 


# 
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Note, The Sun being in Y, ©, It, S, N, and M2. 
his Declination is North: But in =, m, 2, vs, Ml 2 
and c, it's South. tic 

0 Example. - 


When the Sun's Place, in the Ecliptic is in & 24 d. 15n 
What is his Right Aſcenſion and Declination ? be | 

The Sun being in 8, 24 Degrees 15 Minutes, his Lon fin 
gitude from the neareſt Equinoctial Point (being now thi 2 
beginning of Y) is 54 degrees 15 minutes. And the Com 
plement of his greateſt Declination is always 66 Degree 
31 Minutes. Then it follows: | 

1. As S. 90 degrees, is to S. 66 degrees 31 minutes 
ſo is Tangent 54 degrees 15 minutes, to Tangent 51 de 
grees 52 minutes, the Sun's Right Aſcenſion (from the be 
ginning of ) required. | 


By the Gunter with Compaſſes. ' 
The Extent from Sine 90 Degrees. to Sine 66 Degree 
31 Minutes, will reach from Tangent 54 degrees 15 minute 
to Tangent 51 degrees 52 minutes, the Sun's Right Aſcen 


ſion, 
By the /liding Gunter. \ 


1. Let the middle Piece be ſo put in, that Sines ma 
fide againſt Sines, and Tangents againft Tangents. 
2. Then bring 90 degrees in Sines (on the outs-ſid: 
Piece) againſt 66 deg. 31 min. in Sines (on the midd 
Piece) then againſt 54 deg. 15 min. in Tangents (on th 
middie Piece) is 5x deg, 52 min. in Tangents {on th 
outfide Piece) the Right Aſcenſion, as above. 

This Proportion being to be wrought on Sines and Tan 
gents, jointly, I thought it neceſſary to expreſs the manne 
of its tion on both forts of Gunter's, that the Learn 
might ſee how it agrees with the General Rule given at the 
Beginning of this Diſcourſe of the Gunter, in Page 17] 
end 178; but fhall wave it in the reft, and only write th 
Proportions in Words, and in Figures, according to th 


particular Example, as follows, for the Sun's D 
| No 
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N:. As S. 90 degrees, is to 8. 54 deg. 15 min. fo is 
2 123 deg. 29 min. to S. 18 deg. 52 min. the Sun's Decli- 
tion North, increaſing. 


PROBLEM II. 


he Latitude of a Place, and the Sun's Declination given; ta 
find his Amplitude, and Aſcenſional Difference ; and conſe- 
Jl auently his Riſing and Setting; and the Length of the 

Day aud Night. | 


To perform this Problem, the Proportions are theſe ; 
AS the Sine Complement of the Latitude, is to Ra- 
dius ; ſo is the Sine of the Sun's Declination to the 
ne of his Amplitude. 
Note, The Amplitude and Declination, are always of 
ekind ; that is, both North or both South. 
2, As the Tangent Complement of the Latitude, is to 
Mc Tangent of the Sun's Declination, ſo is Radius, to the 
e of his Aſcenſional Difference. 
Nate 1. The Aſcenſional Difference (being reduced 
o Time, by allowing 15 Degrees for one Hour, and 
n) added to, and ſubtracted from 6 Hours, the ene is 
n-riſing, the other is Sun-ſetting. 
"mal Note 2. If the Latitude and Declination are both North 
both South; the Sun riſeth before, and ſets after Six of 
t-ſidfſle Clock; but if one be North, and the other South, the 
110d) Mntrary. 
n the Note 3, If the Sun's Riſing and Setting be doubled 
n theFerally, the former is the Length of the Night, and the 
ter the Length of the Day. ; | 
Note 4. By this Problem were the Tables of Ampli- 
les, and Semidiurnal Arches, &c. in this Book cal- 
lated, 
WExample, Latitude 51 deg. 32 min. North, and the Sun's 
clination 23 deg. 29 min. North: I demand his Ampli- 
le, and Aſcenſional Difference: Alſo his Riſing, Set- 
2 and Length of the Day and Night, 
2 : d. m. 
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d. m. 
- Anſw, Sun's Amplitude 39: 50, Aſcen. Diff. 


5 


d. 
33 
Sun-ſetting ); 8 : 13, Leng. of Day 16 : 2 
Sun-ri©ing. F is Fours 7; : 47; Leng of Night 7 : 30 


For it's thus; 


1. As S. 38d. 28m. is to S. 90 Deg. ſo is S. 23 Deg, 1 
29 Min. to 39 deg. 50 min. the Amplitude North, becauſ ph 
the Declination is North, that is, the Sun riſeth Eaft 39 Def e 
50 Min. Northerly, and ſetteth Weſt 39d. 5om. Northerly 

2. As. T. 38 deg. 28 min. is to T. 23 deg. 29 min. foi 
S. go deg. to 8. 33 deg. 10 min. the Aſcenſional Difference & .. ; 
which being 2 into Time, is 2 hours 13 minutes *"* 
and added to 6 hours, is 8 hours 13 minutes for Sun-ſetting a, 


which doubled, is 16 degrees 26 minutes, the Length e 
the Day. 

Again, 2 hours 13 minutes ſubtrated from 6 hours, i 
3 hours 47 minutes for Sun-rifing ; which doubled, is 
hours 34 minutes, the Length of the Night, 


PROBLEM III. te Sun 


Tatitud- of a Place, and the Sun's Declination given; to fil 
His Altitude and Azimuth at Six of the Clock. 


To folve this, ſay; 


I. AS Radius, is to the Sine of the Latitude; ſo is th; 
Sine of the Sun's Declination, to the Sine of hi 

Altitude at Six of the Clock. 

2. As Radius, is to the Sine Complement of the Lati 

tude, ſo is the Tangent of the Sun's Declination, to th 

Tangent of his Azimuth (from the Eaſt or Weſt) at Si 

of the Clock. 


Exam 
nation 
nd whe 


Note, The Azimuth is from the Eaft, at Six in th * 
Morning; and from the Weſt, at Six in the Afternoon e Day 
Northerly, in North Latitude; but Southerly, in Soutlff Por it 
Latitude. 5 

Example. In 51d. 32m. North Latitude, the Sun's De 
elination being 23d. 20m. North. What is his Altitude 
and Azimuth at Six of the Clock, | Anſu 
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Anſwer. His Altitude is 18d. 11m. and his Azimuth is 
"Wt 15d. 07m. Northerly, or 74d. 53m. North Eaſterly, 
r Weſterly. For it's thus: 

1. As god. is to S. 51d. 32m. ſo is 8. 23d. 29m. to 
18d. 11m. the Altitude at Six of the Clock. 

2. As S. god. is to 8. 38d. 28m. ſo is T. 23d. 29m. to 
F. 15d. 07m. the Azimuth at Six; that is 74d. 53m. 
North Eaſterly at Six in the Morning, but North Weſterly 
the Afternoon, | 


! PROBLEM IV. 


A 

" Watitude 4 a Place, and the Sun's Declination given; to 
nd his Altitude, and Hour of the Day, when he is EAI 
„ ef. f 


To perform this, the Proportions are theſe: 


| AS the Sine of the Latitude, is to Radius; ſo is the 
Sine of the Sun's Declination, to the Sine of his 
titude; when Eaſt or Weſt. 
2, As the Tangent of the Latitude, is to the Tangent of 
de Sun's Declination, ſo is Radius to the Sine of the Hour 
em Six of the Clock, when he is Eaſt or Welt. 
Note 1. The Sun is Eaſt after Six in the Morning, but 
Veſt before Six in the Afternoon. | 
Note 2. The Hour found (by the laſt Proportion) being 
duced into Time (by allowing 15 deg. to an Hour) and 
NYided to, or ſubtracted from Six, gives the Hour of the 
il Day, when the Sun is Eaſt or Welt. 


Example. In 51d. 32m. North Latitude, the Sun's De- 
"Wination being 23d. 29m. North; what is his Altitude? 
d what Time of the Day is it, when he is Eaſt or Weſt ? 
Anſwer, His Altitude is 30d. 35m. and the Hour of 
be Day 3s $ 7 b. 21 m. Morning, when Eaſt. 

* * 8 4 h. 39 m. Afternoon, when Wet. 
wh For it is thus; 

I, As S. 51d. 32m. is to S. god. fo is S. 23d. 29m. 
ep S. 30d. 35m. the Sun's — when either Eaſt or 


defy 
1 A | 4 2. As 
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2. As T. 51d. 32m. is to T. 23d. 29m. ſo is S. god. to 
S. 20d. 11m. the Hour from Six, which makes 1 Hour 
21 Minutes, added to 6, is 7 h. 21m. and ſubtracted 
from 6, is 4 h. 39 m. the former is the Time when the Sun 
is Eaft in the Morning; the latter the Time when he i; 
Welt in the Afternoon, 1 


PROBLEM v. 


De Sun in the Equator or Equinoctial (that is, when he hatl 
no Declination) the Latitude of a Place and the Sun's Ali 
tude given ; to find his Azimuth, and the Hour of the Day, 


This Problem is thus performed 


T. A? the Tangent Complement of the Latitude, is to the 

Tangent of the Sun's Altitude; ſo-is Radius, to thy 

Sine Complement of his Azimuth from the South in Nort 

Latitude; but from the North in South Latitude; Eafter) 
in the Forenoon ; and Weſterly in the Afternoon. muth) 
2. As the Sine Complement of the Latitude, is to RaYHour) 
dius; ſo is the Sine of the Sun's Altitude, to the Sine ComMthe Re 
plement of the Hour from Noon. 5 Si 
Example. In 51d. 32m. North Latitude, the Sun hayin: follow 

no Declipation, and his Alt. being 21d. 5om. in the Fore #Fir/ 

poon ; I demand his Azimuth, and the Hour of the Day Ttitude 
Anſwer. His Azimuth is South 59d. 45m. Eafterly, tha fourth 

| is, the Sun is upon the S. E. by E. a quarter E. Point of th. Seco: 
| Compaſs, and the Hour of the Day is Haurs 8.33 Minute dum; 
Morning. For it's thus: | againſt 

"7. As T. 38d. 28m. is to T. 21d. 50m. fo is S. god. to Azimu 

' god. 15m. .whoſe Complement is 59 deg. 45 min. is th South 

Sun's Azimuth required, 4. 1 

2. As S. 38 deg. 28 min. is to 8. go deg. fo is S. 2 Which. 

deg. 50 min. to S. 36 deg. 50 min. whoſe Complement i 


53 deg. 10 min, or 3 Hours 33 Minutes, which ub 
7 TS ; b ; trace Pole, tk 


into O1 
2. 1 


— — —— 
_ —„— _ = = 
* 
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raed from 12, gives 8 Hours 27 Minutes, or 27 min. 


fter 8 of the Clock in the Morning, the time of the Day 
equired. 


PROBLEM VI. 


atitude of a Place, Sun's Declination, 'and his Altituds 
given ; to find his Azimuth, and the Hour of the Day. 


The Performance of this, is as follows. 


. TEE the Complement of the Latitude, the Com- 

plement of the Sun's Altitude, and the Sun's Di- 
fance from the Pole, (which is his Declination) added to 
go deg. when the Latitude and Declination is one North, 


Ihe other South; but both being North, or South, it's the 
FComplement of the Declination, and add them together 


Minto one Sum. | 


2. From half that Sum ſubtract (to find the Sun's Azi- 


auth) the Sun's Diſtance from the Pole; but (to find the 


Hour) ſubtract the Complement of his Altitude; and note 
the Remainder. 
3. To find the Azimuth, you have theſe two Proportions 


following. | 
Firſt, As Radius, is to the Sine Complement of the La- 


Miitude ; ſo is the Sine Complement of the Altitude to a 
M fourth Sine. Then again, | 


Secondly, As that fourth Sine, is to the Sine of the half 


Sum; ſo is the Sine of the Remainder, to a fifth Sine; 


againſt which, on the Line of Verſed Sines, is the Sun's 
Azimuth from the North in North Latitude ; but from the 


South in South Latitude. 


4. To find the Hour, theſe are the two Proportions 
which follow. 

Firſt, As Radius, is to the Sine Complement of the 
Latitude ; ſo is the Sine of the Sun's Diſtance from the 
Pole, to a fourth Sine. 

Secondly, 
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Secondly. As that fourth Sine is to the Sine of the ha 
Sum: ſo is the Sine of the Remainder to a fifth Sine 
againſt which, on the Verſed Sines, is the Hour of the D; 
rom Noon. | L 
Example. In 51 deg. 30 min. North Latitude, the Sun 

Declination being 15 deg. 10 min. North, and his Altitudt 
obſerved to be 11 deg. 30 min. I demand his Azimuth 8 
and Hour of the Day ? 


:: 4; m. d. m. d. m 
90. oo 90.00 90.00 
Latitude 51. 30 North Declinat. 15.10 Nor. Alt. 11.30 


r 


Feet lo 


jenter” 
Comp. Lat. 38. 30 Sun's dift.fro.Pole 74. 50Com. Alt. 78. 3 hd of 
Comp. Alt. 78.30 Comp. Latitude 38.30 | It's ma 
Sun's Diſt. 74.50 Comp. Altitude 78.30 r Sil ve 

— | — * 
Sum is 191. 50 Sum is 191. 50 Names 


1 


half Sum is 95.55 The half Sum is 95.55 


Remainder 21.05 Remainder is — 17.25 


Then to find the Azimuth, it's thus 2 


1. As 8. god. is to S. 38d. 3om. ſo is Sine 78d. 30m. tc 
Sine 37d. 20m. the fourth Sine. 

2. As 8. 37d. 20m. is to S. 95d. 55m. ſo is Sine 21d. 
om. to S. 36d. againſt which, on Verſed Sines, is 80d. tbefland Se 
Sun's Azimuth from the North Eafterly, if in the Fore- 
noon ; but North Weſterly in the Afternoon. 


: Head 

And to find the Hour of the Day, it's thus : * 

1. As Sine god. is to Sine 38d. zom: ſo is Sine 74d. 5omW'cpeate 
to Sine 37d. the fourth Sine, anſwe! 


2. As Sine 37d. is to Sine 95d. 55m. fo is Sine. 17d, 6. 

25m. to Sine 29d. 40m. againſt which, on the Verſedſmake 

vines, is god. Zom. or 6 Hours 2 Minutes, which i Nportio 

the Hour from Noon; that is, 58 Minutes after Five offGnetic, 

the Clock in the Morning; or 2 Minutes after Six in theWof wh 

Afternoon, Ti: may b 
8 
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THE 
DEscRIPT 10 N and Us E of the 


. 


. T HIS uſeful Inſtrument may be of any Length, 

but it's commonly made one Foot ſix Inches, or two 
Feet long, to open with a Joint in the Middle like a Car- 
penter's Rule; one Inch and a half (or more) in Breadth, 


d of any Thickneſs at Pleafure, according to the Matter 


It's made of; which may be either Box-wood, Ivory, Braſs, 
r Silver. : 

2. There are two Sorts of Sectors, known by the 
Names of Gunter's and Forfter's Sector; and are ſometimes 
oth put on one Inſtrument ; that is, Gunter's Sector on 
one Side of it, and For/ter's on the other. 

3. The Lines on Gunter's SeCtor, are theſe, Line of 
Lines, (marked at the End with L) Line of Sines (marked 
S) Super ficies, (marked Sup.) Solids (marked Sol.) Line 
of Metals, Line of Equated Bodies, Line of Inſcribed 
Bodies, &c. 7 

4. The Lines on Forſter's Sector are theſe Five, viz. 
Line of Lines, or Equal Parts, Chords, Sines, Tangents, 


Wand Secants, each marked at the End with its Name, or 
Mickt Letter of its Name. - 


5. All Sector-Lines or Scales, meet at the Center of the 
Head (where the Joint is) on the Left-hand, and from 
thence are figured towards the Right, each being twice 
repeated : that is, one on each Leg or Side of the Sector, 
anſwering one another. 

6. The Sector is uſeful in Projection, to reduce, or to 
make a Scheme to any poffible Magnitude : Alſo in Pro- 
portion, to work any ſtated Canon or Proportion in Arith- 
metic, Geometry, Trigonometry, Navigation, Aſtronamy, &c. 
of which 1 will give a brief Account, yet ſo as the Learner 
may be inforined how to imploy them further. 1 

ö I. 196 


| "A | 
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| | jficult 
I. The Uſe of the Sector Lines for Projection. 15 Get 
| I N Projection it's often required to enlarge or diminiſi To 


the Scale that the Draught Jeſigned may be of its deſired 
Magnitude ; in doing of which are uſed Lateral and Parall: 
Diftances, or Extents of the Compaſles ; and to avoid: 
needleſs ſaying over the ſame Things, take once for all what's 
meant by a Lateral, and a Parallel Diſtance, or Extent & 
the. Compaſſes. HF 
1. A Lateral Diſtance (in any Line or Scale) is the Ex. >. 
tent or Diſtance taken in the ſame Line, on the ſame Side. 
or Leg of the Sector from the beginning thereof, to ag 
Number therein deſired. | 
As for Example; The Lateral Sine of 30 Degrees is th: 
Diſtance of 30 from the Beginning of the Line of Sines; 
and ſo it is in the Line of Equal Parts, Chords, Tangents,ff 
Secants, &c. 


2. A Parallel Diſtance (in any Line, or Scale on the -K 
Sector) is the Extent or Diſtance, taken acroſs from any + tht 


Number in any Line on one Leg of the Sector, to the like pa 


Number in the like Line on the other a * the Sector. I, 20 
Or, the neareſt Diſtance from any Number on one Ta 
Leg (taken acroſs) to the like Number on the like Line on n * 
the other Leg of the Sector. 4 

As for Example: The Parallel Sine of 30 degrees is 
(ſuppoſing the Sector opened to any Angle) the Diſtance II 
from 30 in the Line of Sines on one Leg of the Sector, 
to 30 in the Line of Sines on the other Leg. Upps 

r, the neareſt Diſtance from 30 in the Line of Sines on Dif 
one Leg, to 3o in the Line of Sines (that is to ſay, the Line . 


iſſuing from the Center of the Joint or Head) on the othet ©: 
Leg, is the Parallel Sine of 30 Degrees. In like manner itn 
is done in any other Line or Scale. 

This being underſtood, the inlarging or diminiſhing 
any of the Sines ; or the finding a Chord, Sine, Tan- 
gent, or Secant, to any propoſed Radius will not be 

difficult, 
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jficult; and for the Learner's further Information, take 
his General Rule. 


To find the Chord, Sine, Tangent, or Secant, &c. te 
any Radius (greater or leſſer) propoſed. 


The General Rule is thus ; 


ke it a Parallel on the Sector in the Radius of any one 
ine, that is, open the Sector till the propoſed Radius (in 
e Compaſſes) be a Parallel Chord of 60 Degrees in the 
ine of Chords; or a Parallel Sine of go Degrees in the 
ine of Sines; or Parallel Tangent of 45 Degrees in the 
ine of Tangents ; or a Parallel Secant of o Degrees in the 
ine of Secants; for the Chord of 60, Sine of 90, Tan- 
Ment of 45, and Secant of o Degrees are equal, and 
qual to Radius. | 

2. The Sector being kept at that open'd Diſtance or 
eagle, any Parallel Diſtance in any Line, will be a Lateral 
/Wiltance on a like Line to the propoſed Radius; that is, 
Parallel Chord of 10, 20, 30, &c. is the Chord of ro, 
o, 30, Cc. to the propoſed Radius; alſo a Parallel Sine, 
angent and Secant of 20, 30, 40, &c. is the Sine, Tan- 
nt and Secant of 20, 30, 40, Cc. to the foreſaid Ra- 


us 


e Il. The Uſe of the Sector in working Proportions. 


Uppoſing the Learner underſtands how to take a Lateral 

” Diſtance on the Line of Lines (otherwiſe called Equal 
arts) on the Chords, Sines, Sc. And to apply them pa- 
el in any Line on the Sector; the working of any Pro- 
+ Mortion is thus: 


: A Grneral Rule to work by the Sector. 


-W 1. Take tue ſecond Term Lateral (that is, from the 
e Mfginning of the Line to the propoſed ſecond Term) 


„opening the Sector, apply that Extent Parallel (that. 


1. Take the propoſed Radius in the Compaſſes, and | 


Parallel Extent. 


- — — ̃F—— — K 
— — 5 — 


ä Diſtance in the Compaſſes in the Parallel of 1 and 1, 
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is, acroſs it) in the firſt Term: then ſtay the Sector at ii the 


erm 


2. Take the Parallel Diſtance of the third Term, an@::1le 
meaſure it Laterally, gives the fourth Term ſought, oſhich 
required. | | iteral 

Or briefer thus: As the Lateral ſecond Term is to thc alle! 
Parallel firſt T'erm ; ſo is the Parallel third Term, to 
Lateral fourth Term. | Rey 

This one Rule is ſufficient for any Proportion whatever 
and will appear ſo by a few Examples. 
PROB. I. To multiply by the Line of Lines on the dect 
| The Proportion is: bes 
2 | * 3 . ier 
As 1, is to the Multiplier; fo is the Multiplicand, As 10 
a the P roduct. nt, 
5 1 Exam) 
Example. What's the Product of 8 multiplied by 4? Wa? 4 
| As q, 


The Analogy, or Proportion, is this; 


As 1, is to 4; ſo is 8, to the Product 32: thus found x 
the Sector, and general Rule aforefaid. f 
1. On the Line of Lines, (that is the Line of Equ 
Parts) take the ſecond Term 4 Lateral; that is, from t 
Center of the Joint, and the beginning of the Line, to 
in the ſame Line. 

2. Open the Sector till you fit the (aforeſaid Later: 


10 and 10; that is, ſet it over from 10 to 10 at the En 
of the ſame Line, and now counted for 1 and 1, the fi 
Term: keep the Sector juſt at that Angle or Opening, 

3. The Parallel Diſtance of the third Term 8 ; that 
from 8 to 8 taken acroſs from one Leg to the other, in 
faid Line of Lines, and meaſured Lateral (which is fro 
the beginning of the Line towards the End) reacheth 
32, the fourth Term, which is the Product of 8 multipli 
by 4. Or ſhorter thus 


. —— — SLIT 2 — - -_ — th —_——_—_ _— 
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; the ſecond Term 4 (Laterally taken) is to the firſt 
erm 10 (Parallel ſet) ſo is the third Term (taken 
rallel) 8, to the fourth Term (meaſured Laterally,) 
hich is 32, the Product as before. Or thus: As the 
iteral 8, is to the Parallel 10, counted for 1; ſo is the 
irallel 4, to Lateral 32, as above. 


PROBLEM IL 
To divide by the Line of Lines on the Sector. 


The Analogy, or Proportion is thus, 


s the Diviſor, is to 1; ſo is the Dividend to the Quo- 
tient, Or thus : 

As the Diviſor, is to the Dividend: fo is 1 to the Quo- 
nt, 

Example. How many Square Yards are in 36 Square 
t? Anſwer, 4 Square Yards. For it's thus: | 
Asg, is to 1; ſo is 36, to the Quotient 4: thus to be 
ought by the Sector: As Lateral 1, is to Parallel 9, fo 
Warallel 36, to Lateral 4, the Yards required. 


PROBLEM IL 


work the Rule of Three by the Line of Lines in the Sector: 
r unto three Numbers given, to find the fourth inGeometric 
7; 1 oport i . : 


The Analogy is : 


fs the firſt Term, is to the ſecond Term; ſo is the third 
Term, to the fourth Term required, 

xample 1. If the Diameter of a Circle be 14 Inches; 
at is the Circumference ? Anſwer, 44 Inches. For 
Proportion is thus: 

Ws 7, is to 22 ſo is the Departure 14, to 44 the Cir- 
Wicrence required : by the Sector, thus wrought, as La- 
tera] 


<a 
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feral 22, is to Parallel 7 : ſo is Parallel 14. to Lateral f f 
the Circumference of a Circle whoſe Diameter it 14. 4 


Example 2. If a Plank or Board be 15 Inches bros 
and 20 Feet long; how many Feet is in it? Anſwer, 1. 
Feet: For the Proportion is this: ſo is 


As 12 is to 15 the Breadth, fo is 20 the Length, to: 
Feet, the Content of the Board: And by the Sector th 
to be wrought ; as Lateral 15, to Parallel 12, fo is Paral 
20, to Lateral 25 Feet, the Content of the Plank. 


PRO B. IV. The Uſe of the Sector in Plane-ſailing 


Example 1. A Ship in 42d. 10m. North Latitude, (:, 
NE. by N. 104 Leagues; I demand the Latitude ſhe is; 
and her Departure from the Meridian? 


The Proportions are theſe ; 


1. As Radius, to the Diſtance failed ; fo is the Sine Later. 
the Courſe, to the Departure from the Meridian. Till Af 
is, by the Sector thus: As Lateral 104 Leagues (on ¶ the Se 
Line of Lines) is to Parallel Sine of 9o Degrees, ſo 
Parallel Sine of 33 Degrees, 45 Minutes (the Degrees oft 
Courſe from the Meridian) to Lateral 58 Leagues (ont 
Line of Lines) the Departure from the Meridian. 

Note, If 104 Leagues taken Lateral be troubleſome, 
fit Parallel in Sine of go Degrees: then take it's half, 
quarter Lateral; and the Anſwer will be accordingly 

half or quarter: As here, if you take 52, the half of! 
Leagues; the Anfwer will be 29, whoſe double is 50 
the Departure from the Meridian, as before. 

2. As Radius is to the Diſtance ſail'd, ſo is Sine Cc 
plement of the Courſe, to the Difference of. Latitude. 


By the Sector thus ; 1 


As Lateral 104 Leagues, is to Parallel Sine of 90 d other P 
is Parallel Sine of 56 deg. 15 min. to Lateral 87 Leg. For t 
the Difference of Latitude; by which you may find Hlute Hel 
Latitude the Ship is in, as before in the Uſe. of the Cn 
mn Pages 208 and 209. Ex 


5 
L* 
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The Matiner's Compaſs Reftified, 241 


Example 2. A Ship ſails South Eafterly, till ber Difference 
of Latitude be 275 Minutes, and the Departure from the 
eridian be 412 Minutes; I demand her Courſe and Diſ- 
tance ſailed ? 
1 The Proportions are theſe: | 
1. As the Difference of Latitude is to the Departure: 
ſo is Radius, to the Tangent of the Courſe, That is, 


Y By the Sector thus; 

As Lateral 412 Minutes, is to Parallel 295 Minutes; 
ſo is Parallel Tangent of 45d. (that being Radius now) 
to Lateral Tangent of 56d. 15m. the Courſe from the 
Meridian, which makes S. E. by E. 

' 2. As the Sine of the Courſe, is to the Departure; ſo 
J Kadius, to the Diſtance failed, | 


| By the Sector thus; 

As Lateral 4t2 mine is to Parallel Sine 56 deg 15min, 
ſo is Parallel Sine of go deg. (that now being Radius) to 
Lateral 495 min. the Diſtance failed, 

= After this manner may any Proportion be wrought by 
me Sector, which I leave fot the Learnet's Exerciſe, 


— — 


mn 8 * 4. AM. at Py 


Dd m a 8 1 


2 m PX tt. Alt. At AM — 


The De of the following TABLES Lati- 
tude and Longitude. 


Ltd and Longitude are two ptimaty Affections of 
the Earth : By the Help of theſe two the Geographer 
endeavours to repreſent the Parts of the Earth, that they 
may keep ſymmetry and proportion with the Whole, 
tude is an Arch of the Meridian, comprehended 
between the Equartor and a Parallel; But — — is an 
Arch of the Equartor, intercepted between the Meridian of 
London, in the following Tables, and the Meridian of any 
other Place, 85 
For the exact fettling of Latitude, we have many abſo - 
lute Helps; but to determine the Longitude of a Meridian, 
Q 


. ” 
. 
1 4 8 
r — 2 — — 
5 — — 
4% = 2 2 
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and more eſpecially the Longitude of a Place at Sea, is that 
which hath, and ſtill wearieth the greateſt Maſters of 
Geography. 

I have endeavoured to ſettle the Longitude with as much 

exactneſs as poſſibly I could: For 1 not only calculated 
according to the Latitude and Meridian Diſtance of each 
Place from the Meridian of Londen; which Meridian 
Diſtance I obtained from the exacteſt Geographic Charts 
extant, but I conſulted with the Reckonings of ſkilful Ma. 
riners, and when I found any Difference, I adjuſted it both 
according to Art and Reaſon. | | 
As for Inſtance: I had from able Mariners, upon their 
long Experience, the Meridian Diſtance from Barbadin 
to the Chad According to which I have ſetteled the 
Longitude of all the eminent Places in the Veſi-Indies. 

And for the ſettling of the Longitude of Places in 
Eafl- India, I conſulted Obſervations of Eclipſes, both Anz 
cient and Modern; as in Page 161 of Harmonicon Celejte, 
the Difference of Meridians between Goa and London, is 
Sh. 48m. and Mallacca and London Gh. 49m. My Table 
hath the former of theſe 5h. 58m. and the latter 6h, 45m, 
the Difference between my Table and the former of theſe 
_ Obſervations is tom. and of the latter 4m. which Diffe- 
rence may be born withal. : 

If the Reader conſiders the Time, being 2664, with 
e the great Labour and Pains (to my Knowledge, be- 
© ing then his Servant,) the Author beſtowed, and ex- 
« pended in compiling this Work, the Performance may 
« juſtly be look'd upon, as then the beſt of its Kind. 

„ But fince that Time there hath been better Helps, 
&« new Diſcoveries made, and new Places found out; the 
« CarreQtor, at the Requeſt of the Bookſeller, and out of 
« Reſpect to the deceaſed Author, but moſt of all for the 
« Public Good, hath made ſuch Amendments herein 
« as were poſſible, by comparing of the beſt Obſervations, 
6 Tables, Charts, Maps, and Sea- Journals, he was able to 


« procure z ſo that it may be concluded, Theſe Tables - 


r 
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te the trueſt, or come (in the general) neareſt the Truth 


of any extant in our Language; not that they are ſo 
© exact in every particular Place, as to need no Amend- 


« ment. in Time, but with reſpect to the preſent Help 


* they are ſo. 

„And now I ceuld wiſh that either n 
“ order, or that all concerned in ſetting both itude 
* and Longitude, Tables, Charts, and Maps, would mu- 
e tually unite in a fixed Meridian where to begin Lon- 
4 gitude. 

@ For altho' Longitude may be n at any Meri- 
“ dian, yet the Convenience of its beginning at one 
« Meridian, in all our Engliſb Navigation Books and 
„Charts, would render the Study. and Practice of Na- 
“ vigation much more pleaſant and eaſy than now it is: 
« Such various beginnings and countings of Longitude, 
« occaſion ſome to ſtumble, others to miſtake, aud ſome 
to condemn all to be falſe, by not cohſidering the 
« ſeveral Meridians made uſe of, which ſuch a wiſhed 
“ for Union would prevent. | 

„But this is not likely to be in my Time, who am 


© ſo near the Grave; yet ſhould it be ſet on Foot, while 


« am on this fide the other World, my beſt Perſorm- 
“ ances ſhould not be wanting to promote it, and ſhould 
* count all my ſpare Hours from neceſſary Preparations 
« for my laſt End, well ſpent in ſuch a uſeful and Public 


« Good”, 
« Note 1. I do begin the Longitude (in my Table) at the 


Meridian of London, and increaſing it on both Sides the 


ſaid Meridian; that is to ſay, both Eaſtward and Weſt- 
ward, and End in 180 deg. the oppoſite Meridian. 

2. Therefore (according to this Account) all Places on 
the Eaſt- ſide of the Meridjan of London lie in Eaſt Lon- 
gitude ; and on the contrary, all on the Weit- ſide of it lie 
in Weſt Longitude. n 1 

3 If a Ship be in Eaſt Longitude, failing to the Euſt- 

| 2 255 "ns 
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ward the Longitude increaſeth; but failing to the Weſt- 
ward the Longitude decreaſeth. 3 

4. And on the contrary, if a Ship be in Weſt Longi- 
tude failing to the Weſtward, the Longitude increaſeth 
and failing to the Eaftward it decreaſeth. 

5. Take Notice, that at all Places in Eaſt Longitude, 
the Sun cometh on their Meridians before he cometh on 
the Meridian of London. As thus; if a Place lie in 15 
deg. Eaſt Longitude, the Sun cometh one Hour ſooner 
to the Meridian there, than he' doth to the Meridian of 
London: If in 30 deg. Eaſt Longitude, then two Hours 
ſooner; If 45 deg. three Hours ſooner; if 60 deg. four 
Hours ſooner; if 75 deg. five Hours ſooner; if go deg 
ſix Hours ſooner; if 105 deg. ſeven Hours ſooner ; and 
ſo you may reckon for any other Longitude, But on 
the contrary, All thoſe Places that lie in Weſt Longitude, 
the Sun or Star cometh on their Meridians after they are 
paſt the Meridian of London, 


* 


o find the Difference of Longitude between any two 


Places. 


IF both Places be in Eaſt Longitude, or both in Weſt 
Longitude, ſubtract the leſſer Longitude out of the 
greater, the Remainder is the Difference of Longitude. 
If one Place be in Eaſt Longitude, and the other in 
Weſt Longitude, add both together, and their Sum is the 
Difference of Longitude. 


Note, That the Longitude of Places, tabulated in Mr. 
CorlsoNn's Mariners New Calendar, heretofore eſtimated 
from the Meridian of the Lizard, are in the laſt Edition 
of that Book, reduc'd to the Meridian of London. 

en, IIe | 
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ow 
A TABLE contaming the Chief Harbours, Head- þ 
lands and [flands in the World, ſhewing their } 
Latitude and Longituae : Beginning the ſaid | 
Longitude at the Meridian of London, 
The Sea Coaſts of Greenland. | 
Names of Places. K | 
8 7 _ — 
Acluits Headland — 55 |}: oo, 
ye Cold the Narth End ef Fon oy „ fi 
0 0 
Charles — * —— e 
Black Point, South End of it —— 78 oo [10 30 
Dear Sound — 179 16 {12 46 - 
Foul Sound — 77 28 |12 50 
Bell Sound — 77. 1g 37s 
Horn Sound = — 76 45 13 36 iy 
Point Lockout —— [76 25 , 365 
i Helies Sound = ee 558. 21 80 - 
Cape Barean, or Brem mamany Ad; = |. * 
Cape Blanco ——— [77 FE 258 
ucks Cove „ 
— Point Edges Iland 76 588 23 30 ˙ 
cope Iſland 76 18" |23 45 
|Cherry Iſland, or Bear Iſland —— |74 30 |18 68 
p Ice Pat Point, or Cape Defire 77 40 69 10 
d Admiralties Iſland 75 5 159 50 
——ů— 74 20 |53 36 
Cros Point — — E 0 3 18" | 
Fretum Burrough 170 oo |61 20 
Colgoyen Iſle — 9 00 45 o 
Cape Candenoſe —— 09 o5 [42 3s |} 
Cape Barſo — 66 30 | 38 oo | 
WEE Q3 


i, 
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Sea Coaſts 112 e de the Naze of Norway. 


I 
Names of Places Latitude | f Longi 4 
— — 
2 64 30 [40 30 
— or Cape Bona Fortuna |66 oo | 36 30 
Cape Gall 2 or — — 168 10 34 45 
duyn Iſland — 69 30 |31- 20 
River, Kola Entrance ——— 69 10 31 05 
Fiſhers Iſland —— —|70 oo |26 38 
North Cape 71 23 |23 02 
Tante Iſland — 70 25 \15 30 ff 
Iſland Sanien, South Weſt — 69 35 813 bo 
Loeford, Weſt Point —.— —|63 154109. 00 
Werro, or Weroy Iſland [67 -30 [o/ 309 
Dronten, or — — 63 10 (10 15, 
Ranſdel — — 63 15706 308 
North Point ————— 62 208. [of 258 
ts Neſs, .or Scuts Neſs S. Point —|6z 45 [03 36 
2 Iſland the South End. bo 40 oz 38 
North 1 — 60 10 {05 40 
Bommel Ifland, North Point —— 69 25 fog 40 
edder — 58 o5 [o5 10 
laze of Norway — — 57 45 107 24 
Maſterland ———— 57 53 11 45 
— — 


12 „ „„ fd 45+ 11 * =_ FF" a8 » * , 
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Sea Chaſts in the Send. | 


| 5 Names of Places. 


„ 


Ma erden 
]Caperwick ——— 
—— ＋ _ 

| enberg Gat ———* 
Cape Kol ———— 
Elſenburg — 


Valſterborn — 


— — 


[Calmer 
Oeland the North End 


| Parnaw 


Chriſtianople 


South End 
Landſort- — 


_——— — 


Runen Iſland 


R — 
. — 


1 — — "3 


„ä ⁵˙ vc. 
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Sea Coaſts in the Sound. 
Names of Places. BM. . 7 
Der Windaayy— — 57 is [22 06 
er Memel — — 55 48 21 36 
Coningibu — — 64 43 [21 3 
Dantzick ——— —— 54 22 [18 3 
Heel — 64 40 19 08 
Gotland, the North End —— 58 oo [20 15 
Faro So Sound = 58 03 |18 50 
Gotland Wikſbuy | 57 30. [18 30 
Gotland, the South End 57 00 2 17 45tr) 
Bornholm ——— —|55 152.114 45 
Camin, or. Hamin ——————|54 107 [15 oo 
ond, or Rugen — — 54 rn oo 
| Roſtock —— — 54 375118 4%, 
Straelſune ĩx?:ẽbXc 54 258113 168 
Wiſmarpya ͥãää 54 to* [12 oo 
Lubeck — 54 o6 ſog 55 
O n — — — 55 41 [12 50 
Elfenore ——————— —156 22 12 42 
Uran iburg — 55 54 [12 38 
Anout, or Anholt Iſland — 56 50 lit 06 
[ent Lone nt hee og -[1o 30 
[The Scaw ——— 57 30 [10 20 
— — 
The Sea Coaſts of Holland and Flanders, from the 
Sa to Calais, 
Holy T. G7 Hag TH clighfand Me 5 74> [08 35 
Habbrouh — — — — a 415 10 355 
Bremen wm ————; zo 
Emden — — — 53 o5 07 
Ameland Iſland, or Amoyland 53 30. o 
Schelingĩð 53 27f [os 
| The Fly —_— [53 16 [og 


__ 
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The Sea Coaſts of Holland and Flanders, from the Saw | 


to Calas. 
2 Ie: fo . | Ho k 
Names of Places, 8 2 5 
os 10 
o 04 
04 30 
04 208 
04 Oo 
1 of 
03 87 
03 
oz 27 
The Sea Coafts about the Iſland of zeln 
ins Hate or Geuberman's = 66 23 [29 30 
amar Iſles, or Gille — 65 48 126 54 
a Iſles 63 30 22 54 
ook Point - 64 00 26 24 
now Hill ————— =_ 65 11Z|27 14S 
end — 66 203 26 27g 
age Point or Orgel Bay- — 66 9 84028 25 
Marza, or Largeneſs — 66 08x, 24 oog 
rimſa Ifle — | 67 I55|22 34%, 
ge Nets — 66 468.|12 502 
bargarers Point — ww \ 35 8 
illy, or Pappy Ile 64 50 [12 10 
on Bay — — 64 50 412 oo 
lerchants Foreland — | 63 25 {17 og 
FOrtland ————— 64 oz 21 og 
reens INland ———— 66 50 24 40 


TC ⁵ ] ẽẽ —— He 
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— — 
The Sea Coaſts of Scotland. 
e rt en 8 
[iy Iſtand 4 North End $7 
Iſland of Lewis, North End ——— 58 
Farro Head, or C. Wrath — 58 
{Shetland South End - — 60 
Fair Iſle — MEG CCS ENT: Lun 59 | pic 
Iſles of Ork _ 5 10 — 03 22 larwi 
Cath Neſs Nennt —— — — 58 40% fo 36MWolch' 
| [Buchan Neis 57 45 [oo MO 
Aberdeen . .— 57 227 [O gzoMoche 
Dundee 56 28 oz 40 
Leith —— 56 O oz 56 
Edenbur ws 55 $8 [oz 59 
Berwick ——_—— 55 48 lor 4 


The Sea Coaſts of England from Berwick to the Lizard, 


| 


Newcaſtle — 
ISheiles, or Sheilds —— 


—_— 


— 


-— — 


lepool — 


Whit — 


Scarborough 
Flamborough Head 


— — 


Burlington a 


The Spurn- 117 


Hull — 


Grimeſby — 


— 


Wells 


Cromer 


Blackney 


— 


55 
55 
54 
54 
54 
57 


II 


on 30 
O1 


— 
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The Sea Coaſts of England, from Berwick to the Lizard. 


Names of Places. 


interton - — — 
armouth — 
borough =—— 

Ifordneſs — 

plwich — 
larwich —— 5 
olcheſter ——— 

ON DON 
_ — — 


10 * 
— — - 


rh 
he Downs 
The South Foreland 


"Wortmouth — 
9 3 Wight, Newport 


outh 
Portland 
hiddock — 
Topham 
he Berry 
Torbay 
Dartmouth n 
MW | he Start Point 
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The Sea Coaſts of England. 
— — — — e a — 
Names of Places. 8 * 
The Edd — 50 10 lo4 
Plymouth — 50 315 [og 
Ramhead — — 50 165 04 
| Foy 1 50 240 4 
Falmouth . 50 118:-[0g 
LIZARD —————|49 5705 


— 


—— 


The Sea Coaſts from the Lizard to Holy Head. 


— 1 


FY ä 


8 


Lands End 
Gulf 
Scilly Iſlands, the middle — — 


— 


3 


Mort Bay, or Mort Point 

Briſtol 
Swandſ 
Caldy Iſland — 

Milford — = 
St. David's H 
1 22 4 Bardſey Iſe 


Weſtcheſter 
Lancaſter —— 
White Haven 


* 


— 


„„ 


2— 


1 


1 


— 


Hol Head — 


— ————_ 


06 


56 


os 
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The Coaſts of Ireland: | 
| | Latitude | Longit. 
Names of Places. D. M. |D. Mr 
4 , | 
ar Foreland — 55 os [ob 30 | 
ondon Derry — 55 0 [07 30 | 
4 Wand Torre —+ — 55 o jos 30 | 
es of Arran — 54 48 [o8 59 | 
gs of Broad Haven — 54 % [io 06 | 
es of Arian 54 55 1929, $0 | 
alway — 53 07 [og 40 | 
Fall, or Doen's Head 52 12 09 30 = | 
„ Wupis's Head — — 152 248%0 1598 
imrick 52 238.109 35 N 
laſques | 52 O0,[i1 568 
killocks 51 308 [ 558. 
ww and Calf 51 228 [10 368 
lizan, or Miſſen Head 51 16%S]it 308 
o ld Head of Kinſale — 51 35 sos 58 | 
6 — 7 i 
Finale — 51 50 [og 40 
o erk — a—j;! 49 jog 30 
; Waterford —— 52 09 ſos 40 
Nexford 52 £ | 97 27 
_=_ $3 12 5 
1 bay Iſland 53 24 E 30 | 
my 
0 The Sea Coaſts of France. | 
L — 
111 — 50 58,01 
13 J — ' = 56 2 on . 
Wt Valery — . — 50 108g. oo 55 5 
in Head, Cape de Antiſer ——[|49 44 oOo 3405 
| Woucn Mouth — 49 348,100 30 
Nee Barfleur ——— 49 438/01 14W 
de la Hogue —— Wn" 
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The Coaſt of France. 
Names of Places. * 13 

Alderney — — — 49 go ſoz 
Caſkets — — 49 50 |o2 
Guernſey — — 149 33 |92 
erſey — —_—— —149 5 
t. Maloes — [48 39 o 
Morlaix — — 4 33 103 
- [Iſland de Baſs 48 50 [04 
Uſhant 148 30 (05 
Conquet 48 27 |o5 
Breſt 48 23 oi 
Camarita Bay — 48 25 [04 
Seams 48 o2 |og 
Weſt Penmark 47 48 [04 
Bell Iſle 47 18,193 
Nantz — 47 14501 
Heys Ile — — — 46 243.02 
Iſle de Rey the middle —— 46 10,401 
Iſles of Oleron 45 568 for 
Rochel — — 46 108 1 
Bourdeaux City ———— 44 593] 
St. Sebaſtian 43 24 |o1 
Bilboa - — — 143 29 Id 
Cape Pinas —— 43 55 06 
Cape Ortegal — 44 4 |07 
Cape Corumna, or Groin 43 28 09 
Cape Finiſtere — 43 12 [09 
Ifles of Bajona —— 42 29 og 
Oporto —— —ſ4t 10 [09 
Burlings — — 139 35 oo 
Rock of Liſbon — -138 52 109 
Liſbon — 1338 42 |08 
| Cape St. Vincent — 36 53 09 
Cape St. Maria — 36 58 [08 
Cadiz ————— 33 ls 
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Matapan, or Caliga 
St. Angelo, or Angulo 


Hei 
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The Coaſts. on the Main Continent within the S$trai, 
#4 1 "TLatitude I Lom 
Names of Places. B. M. ' 
Cape Martelo South Point | — 4 07 
of Negropont ———) | 
Cape Colom, or Colonne ————| 37 
A onte — | 
Gallipoli — — . 
Conſtantinople — — 10 
Cape Barbador, or Baba ³ÄZ-Ü 39 
Smyrna — 38 
{ Cape Barbernola, or Blane ——DA— | 38 
Epheſus — — 8 
Antiochetta — — 136 
roon, or Alex —— 136 
— — 1 
. . 
Ha — — 35. 
Tripoli —— | 
Joppa or Jaffa 
eruſalem — 
Alexandria — | — 
[Cape Ruſato — 
{Cape ge ak —— 
7 — 
— anc 
Cape Bona —— _ 
Tunis - 
Bona -— - 
Seven Capes —— 
Gigeri — 
Cape Tidelles, or Dellys 
Algier 
| Cape Tenes ———— 
Oran 


Cape Tres Forcas 


=} 


— 
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5 ne RAINS 
Iſlands within the Straits. 
| 1 n . 
| | Names of Places, 5 | © . 2 
1 — _ — — 1 — 
| ſPoma ——————— — 143 10 116 08 Ca 
fe Andes. -19-1+6- 6 | [Sa 
| Liſſa — — 155 „ Jef 
| Agoſta — TS 553 I7 20D Ca 
Corzola — _ mmm ena i743 03” 117 32 8 Ca 
| Melada — 43 520118 068 a 
| Corfu ——————__— —ů F ; 42 8. 20 06% Ca 
| Cephalonia —ͤä vF—2—— — 85 15 21 oog. Ca 
| | ade * [37 46 21 va” Ri 
| apienſa — 36 40 21 45 Ca 
| e n — 7 
{ lands i in the Erholen. Ca 
1 = SEPA 4 Ri 
Ta - — — — — 40 Ca 
| 40 128 17 | 
12 10 eee, 2 59 a; 37 Cy 
pe Sygre - ——ů 139 15 6 I 
[ Metyline 3 p 1 Ol eee 33 3 27 — Ca 
| Siatto, or chate a |; Bo 7 1 Ne 
Scio, or Xio ———= 138 22 (26 12 Ol 
{ Patmos ——— OY — 137 20, 126 $5 wr Ri 
{| Tino —————— 3 | | 
Zio, or Sea —— = 37 378|24 50 la 
Ferminia, Fermina, or Termie =— 37 244/24 58 Ri 
Y Serfante, or Sifanto — — 36 58 25 200, I: 
[iy Mila, or 3 — 7 — —[36 40 f 25 of, IN 
pe ohn [35 15724 oo In 
E. F end of Candia { Gb Solomon 35 o 27 08 In: 
'Bhod E End 36 27 28 38 Ca 
©? South End nd Cape I ranquilt 36 or |28 28 {Ca 
s. W.) — 4 Bafa — 34 575 32 23 I: 
1Eaft p end of Cyprus 3 C. St. Andrea 35 31 [35 oo 7 
; : : n 
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Sea Coaſts of Bar 


—_—— 


and Cui 
Bona Eſperance. 


855 \ 
cy, from Tangier to Cape | 


— . — — 


N ames of Places. 


r 11 | 
Salle — 


Cape Cantin ———— 


Cape de Geer 


Cape de Non . 


Cape Bajadore — 


Cape Blanco — — 


Eape de Verde 


Riyer of Gambia's Entrance 


Cape Rox 


4 


Cape de Monte, ar Mount 


River Seſter, or Seſtos — 


— 


Cape de Palmas 


Riyer 5 Andrea — 
Cape Three Points = 


N70 & Volt or Accara⁊ͤ 


— — 


Calabar Entrance 
Old Calabar Entrance — 


Cape ormoſa — 
New 


River de Camarones 
Illand Fernand Poo - 


th 


and de Prince, or Prince's 
River de Anger, or Angra 
Iſland St. Thomas 


Iſland St. Matthew's — 


Iſland Aſcenſion 


e 


— 


88 TY —_—_ — 'Y a. 
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ona Eſperance, 


i * * * 


| Sea Coaſts of Bar and | (ny, from Tangier to Cape 


Names of Places. 


Cape Secos, Sepo, or Seca | 
Gb Ben Bona 8 
| —— Aguilhas, or Lagullas — — — 
Iſland T riſtian de Acunha 


ID. M. D. M. 


Latitude Longit. 


| 34 548 


| The Sea Coaſt of Brazil | 
Iſland St. Paul — on 20 [25 30 
Para River — — 02 50 142 47 
Cape St. 4 — — — e „ 1 47 
| Rio Grandeaq ꝛ NU — os 20 135 57 
Permanbuco — 2 o7 48 [35 30 
Cape St. Au os 35 135 20 
Hand Ferdinan — —— 3 5 [31 10 
River St. Franciſco — — 10 52 137 50 
| 22 = odos Sanctos = 46 [41 oo 
ort ra — _ 10 31 149 35 
Cape de Abrolhos — 18 159] 41 FH 
Spirito Sancto — — 19 598. 42 10 
pe St. Thomas 22 1042 155 
Cape Frio — 23 008 42 2 
Hand St. Catherina — 2 49 oo7 
River Grande's Entrance 31 558[52 ooß 
© $ Cape St. Maria — 34 356 40 
1 Rirer de la Plata, or Cape St. Antonio 35 40 [57 36 
Y [Ops de St. Andreas — 38 40 63 05 
; Bay Sinfunda, or Sinfendo . 43 35 158 oo 
oint de los Leones 44 00 [70 40 
'River Camerones - — 45 30 73 00 
Cape Blanco 45 50 [72 07 
Pepy's Ifles — 47 20 166 40 
Point of River St. Julian 48 40 74 34 
Cape Virgin Mary of — Straits 2 00 [75 Of 
Le Maire Straits $4.34 23 2. | 


. ——— —p — * 
PY 


— —  — — ' — 
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The Sea Coaſts of Brazille. 
Names of Places. 5 
C. Horn, the S. part of Terra del Fuces 56 551 
Iſland dos Picos ——— 22 308 
Iſland de Martinvas 19 30 
Iſland St. Maria de Agolta ———=— 9 40 
Iſland Trinidada _ 72 30 f 


The Coaſts on the Main Continent in the 22 


Cape de 


Cope es 


P. 4e 28 or Del ( — 
alſo 


Bay 7 Allogoor Dallagoa 
River St. Lucia 
Cape St. Martin, or Maria —ͤ— 


— 


— 


— 


— — — 


— 


—— 


Mo or Melinde 
1 


—— 
Cape de one wg or Boxos 


Cape Cardek «mma 


— rn ———_— —— ——_— 


— 


| 


8 


—2—— CY 


36 17 


o 
17 
05 
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The Sea Coaſts on KP) Main Continent | in the Ea/t- bubes 2 
Rt nes Latitude | Longit 
433 Names of Places. B. M. P. git. 1 
io de Sinda, or Onde — — 24 45 60% 35 V 
| Diu Head — — 21 oz 69 50 Bi 
[Surat — — | 10 72 25 Pe 
Deman — — 20 ob 73 30 Ja 
Bombay Inland — 19 18 73 06 A 
St. John's +» — 19 55 73 20 Pe 
| | Chaul, or Choale - — 18 31 73 37 B. 
. 4 
Rajapour Iſle — — 1 7 oz [74 ie 
Goa — —— 1.5 3 73 50 D 
Carwarꝛyd ñ — 4 47 7 do 2 
Manquelore — 2 — 3 73 R 
Tellec — — — 11 42 78 25 R 
Callecuto ꝛqeꝰ — 11 — pg go Pe 
Cannanou » — 10 2 75 35 N 
Cochin—ͤ ——ſ 248 77 55 I. 
Anjanga — 08 53 7 25 Pc 
C narin ———|07 77 25 Pc 
Colombo in Zeylone ——— 07 975 35 3e Si 
Point de Galle, or Gallo on the ſame 06 1eß 80 10 f. C; 
Dundre Head on the ſame [o oz |80 45 * 
rinconomale - — o8 40 „ 40 | I [Cc 
Jreat Baſſas Shoals % 23 81 45 T 
etrapatam— % 50 80 10 Ca 
m9 Di 7 85 5 
 Trincumbar ————i 1g [79 56 
| Porta Nova — — — 1 456 479 Ri 
| Pondicherry —— — 111 54 80 18 Li 
Fort St, David, or Tregapatam 2 42 48 | NY [If 
| Cony mere - —— 35 j8 os IN 
Fort — — or Madraſſapatam- 45 11 180 32 Pe 
— 113 30 80 22 
5 — 14 16 80 12 Ft. 
— — 116 6 180 42 Re 
N or Mecha ——— 16 8 81 32 St. 
patamn — 16 22 [81 0 | Y [Dj 
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The Sea Coaſts on the Main Continent in the. * 
Latitude it. 
Names of Places. D. M. 5. Fr. 
Maſſipore — 116 30 81 57 
Viſagapatam — 117 13 35 57 
— 2 — 17 51 84 og 
Pondy ——— — 18 49 | $85 15 
Jacarnaut Pagod — — 1) 51 86 42 
Arſepure — — -|29 87 23 
Point Palmiras — — 20 4a 87 52 
Balaſore Road — — 21 16 | 87 48 
* — — e 
ughly — 23 o | 
Dacca =» > 23 57 | 90 5s 
Caſimbazat = — — 25 06 88 45 
River Bengal — = 22 172 92 2100 
River Aracan— E .30% 93 40 
p of <*% — — 18 3596 20 
Malacca — — un 2 128102 10 
Formoſa — — 92 05 2.14101 308 
Point mania — 01 15 f. 103 Is 
Point ui — ——Vv—— — 112 10 99 o 
Siam Entrance — — 114 18 100 55 
Cambodia Entrance 10 28 |log oo 
Cape Anarilla, or Avarilla ———— 13. 25 tas 03 
Cochin, or Chinchen — [14 os [107 56 | 
Tonquin ——— 20 50 [log 40 
Canton o—— — 23 14 [113 06 
Amoye — — — be 35 11 50 
Hockſew —— —— 26 30 118 20 
River 170 55 — N = n— 7 51 [118 50 
2 or — — 429 ů 59 120 
lod Ch —— 30 00. [120 — 
24 33 45 [120 01 
Pn — 39 54 [116 28 
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- Iſlands in the Eaft- Indies. 


eee, E [Ia 


n 
* — 
9 m 
1 9 


* 


St. Brandon ——____—_—= 

Mauritius ——— 

Malha —————— 

C. St, Mary 8, End of St. 1 

| 8 D' Ambre N. Laurence 
ohn de Nova . N 


St. hriſtova — 


= 
E 
8 
= 
1 
1 
[1 
| 


fee Ile Gal 2 — = — 2 
Ns man or ega — — — 


— „ Quebello — 
ae dr Bakhas — —— 
Hermanos( xs ͥßꝑꝝ.nn —ʃ˙?2Q 
Iſland Gratioä 
Padra Banhas — 
Baſſas de Chages, or Iſland de Chagos 
"Three Germans — 
{Croſs INand ———————— 
{| Sacatora, or Zacatora — 
| fland Abdeleur — — ece—gs 
| ubello —— — — — 
Malique —— EA OCCEDED 
Guipe, or Gripe =—————— 


uo ur 


ern 
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Iſlands in the Eon. Indie 2 een, 
* of Places | Latta | * 
Qualpena - : 10 00 | 73.30 | 
Andomaon, or Antada 3 73 32 


ee South Tod, C. Gallo. — es 08 1 76 15 
00 25 22 

16 e I Part — — 7 1473 04 
5 eys — — OO 20. 72 00 
— — 25/17 06 


F 30 f 10% oo 
b, , e 2 
Japan _ 8. W. Point —— bes = 128 98. 
— —— = vos. 
Andatian —— [12 3581 92 19 
Borneo — 7 
Nicobar - . 
North Welt End of Sumatra —— bf 22 | 94 50. 
Bencola 03 55 8164 os 
South — of Sumatra = —ſo; a5 S log 10 
abe — —— e. 19 8102 55 
antam — — — 05 10 1 8105 5 
Batavia —— — 0⁵ 16 8 105 

The Southern mant. or Cape de Verde Ilands. 

S Antolio  ——— 4); o: 
dt. Vincent — [17 4 24 39 
$t. Lucia, or Round In 052124 49S | 
St. Nicholas — — 15 50g [23 58g 
OE) ⁊äé—Vß(ß⸗ͥuaͤꝛ 16 50.22 08 
Bonaviſta — - [16 of 078 
Mayo, 3 — — 15... 142.|22 0 
St. Jago — ä 
b or Fulgo — —— #7 WW) 3 
ra — .. I 1... 
t Pau] — — 01 20 25 30 


ta 
; Forteventura South Welk End — | 
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— 
The Canary Iſlands. 
TS | Latitude | Longit. I Th 
Names of Places. — 1D. M. D. br 
Sando Porto | — — 32 i 54 
4 — 32 23 1 20 
Salvages — 30 O02 50 
Palma — — — — 28 12 568 
Ferro — — N af 4 548 17 
Gomero —— m— oo 
Pico Tenariff ————— 233.16 
| Grand Canaria = — 52 85 
fe ariel — — — | 112 
| Lancero [2g 2 
28 10. i 


The Weſtern Ilan. 12 7 


OD —— —— — 39 "5+ ]3o 
Flores.  <—w——_— ==(9-5* | 
{Fyal _— * ey — I. 3 $3 | 
Pic) — — — 38 4% 2 
St. George — 5 38.05 
. 
[Sratioſa — , "7; 39 166 (27 
Whats Falk —=q} v5 

r 
Se Michael = — qurtnmns LY 06” 23 
Formigas, migas— 197 1 22 
[St. oN 3 23 | 

Cr fats Hagens 

0 Bay and Newfoundland, 
— — 9-2 ? Tr. 
Een — — >. 5524 p 
| Hland Refolution '>——=—————|[6z 5oA |c5 
—_— —— — — 6; 18 74 
| | [62 40% 70 
— 63 30 75 


F 
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— 


ye Sea-Coaſts of the North Part of America, AA. 
x 8 and Newfoundland. 
— 9 
) ; 28225 T a 
5 D M. 5. K. 
5 bark Point — — — = 30. {8; 
ite hampton ——— A 
1 Themse Roe's Welcome — | 64 15 
oe Churchill! 59 0 | 
ort x Nelſon, or York For 157 10 
5 Sev 56 oo i 
55 — 
153 
y 52 25 64 
; auſe 1 —— 151 8 | 
4+ MWomt Comfort — — 15+ 24 
＋ renchmah's River 151 20 
0 9 Fx "70 
* ee 52 [51.20 
4 y's. 52 158 80 5 
eas Hand ———-—_—— ban 459. | 8 4 > 
| omon's Temple Iſland — 53 or- | 
8 Veſton's Iſle — 2 —— [52 588. 
6 — pc —y 4 _— 
p — fe 
— = 
— lde, the middle — | 42 
e Jon 454 
ry ape Walſingnam [6 8 
0 ape Chatles: — — — 62 10 
47 utton's Hes —  — 60 25 


l} Iſland — — — 52 907 


5 
rey's Iſland- 9” - 
ape St. hn —.—.—— | . 
g win 50 oo 
pe Benayiſt a 49 '7 


r 9 W— * Q a 


— oth. * * 
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gea- Coaſts of Hudſon's- "IE oundlan d 
The Se al ing? 27 d, an 


— 


Names of Places. 


Tiny E ntrance = — — — 
Barcaleau Iſland — 
Cone 1 — 
Cape Race — — 
Bay of Bulls — — ( — 

St. John's Harbo — 4} 
Cape St. Maria sx ü 

5 —ů * — — —— 
Cape t. 3 — — 

. [Iſland St. Paul — ͤ— 


3 — — — 2 


Cope & Chats! or Charles Strat © | 
| Britain © —— 

oat, or Port Ro n 
Penobſcut River ——— 


North Yarmouth ———— 


Paſcataway Entrance 

Cape Ann Iſland —— 

Cape Codd ————= — — 
n Entrance 


Plymouth —— —— 
South End of St. 2 Bank —— | 
South End of Nantucket Shoals —— 


Nantucket Iſland — E 


— 


* 
— 


1E 


b 2 
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| Names of Places. 


lzabeth's Iſland — 
Block Iſland ——— 


ontock Point 
iſher's Iſlands 


andy 7 — er 
zpe James, or He 
ong Iſland, the: mi 


—— 


* 
a Charles - 
5 H 


ape Hatteras — 


* Roman, or Cattit 
ver, or Charles Town — 


oyal 
ay of . Auguſtine 
ape Florida — 
bier Seite or Apalachia ———— 
iritus Sanctus, or Miſchi- 
4.38 s Mouth 
'ompeck — 
ava, or Vera Cruz 
vierra, or Cape de Martin ———— 
nſte, or Trieſt Iſland 


Latitude | 
D. M. 


a>, Sa 


Sea Coaſts on the Main-Continent in dis 2 Indie, 


— — 


| | Names of Places, | 1 95 
5 Ps 5 2 : . 2” 3 
8 — 11 25 84 15 
orto Bello — 0 33 179 45 
* — . 5 
10 2 
Cape Conquibaco, or uibaco 12 402 
and Curaſoa, or Qui 4a —— 12 109 (68 
I Margaritta ——— —|11 208 
Iſland Trinidada — 10 15 160 
Mouth of —— — 52 |59 
—— Ronen — bw 308 62 
u — o8 5 85 
N. Cape, the middle of Caopory Iland O2 Og 49 
— — - — — 5 - 
Mouth Amazones River — oo oo lic 
> Iſlands in the Wiſt-Indies., 
Barb Bay T a 8 8 
arbadoes, at Br own —— 112 58 8 
Sranado 2 | 11 oy 80 
12 20 
23 12 50 8 
— er pes 
uy — 4 435 60 
— 15 238160 
15 58. 60 
- 16 108 61 
7 — [16 20 5 - | 
| — 17 og 461 
— — 17 58 60 
16 45 62 
— — 116 $5s_\61 
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Iſlands in the g- Inde. 
7 1 L 2 N 
He. B. I. B. N. 
7 en e 
6 Nevis —— — ä 117 o 62 722 


St, Chriſtopher's = — — 17 17 62 40 


+ 1 — 2 — — 17 25 on 20 
—ů— 77 35, e 40 
t. Bartholomew — 11 $52.  \62 = | 
— o6 62 10 
17 [62 13 
35 62 30 
47 162 46 | 
| 52 [63-30 | 
o F.. Thomas —— n 
4 dt. John de Port Rico —————| 18 -- — — 
lands and Rocks of Aue 61 263 Ts 
MW ortuga, or Tortugas ——— — 67 50S 
argaritta - — eee 1 67 88 
Blanco 3 2 [III 2Q”) 63 20 | 
J Orchila— eee bn — — 30 
Zonal | 1 eee ONO © ; 
4 nr the or Bonaire — — 0 | 135 66 2 | 
55 Walt End of Hiſpaniol — n a | 
53 M'Veſt End 1 — 12 r 
12 ett End of Jamaica — 18 2 2 
04 Port Royal in —— 9 /- 15. 1s | 
cofVelt Exd ofthe fame nl „ 23 
e 
205 2 ä — — — — 7 
f 4 EY 5 
1 . Cuba - —— 2; 40 86 — 1 
2 2 — 
4⁰ 1 
26 oo [73 46 : 


d 
— of Nenh Eyd-ri os 10 7⁵ 40 


1; Wrovidence 


— — 


ry | 


ralho Bank, the North End | — 


1 2 I 4 
Mts 


ack 
Verd ———c_—_— — 
Cajad Tal a * n 
Pinos — — 
Great Camains 
Little Camains ———— 
St. Andreoy 
Caimanuback ——— — 


— 


St. Milan 


Fedro Shoals, North Side | — 


1 
2 
158.068 
30. 76 
17 76 
io 179. 
20 84 
54 |81 
30 80 
23% 80 
os 80 
10 77 


_ . T be Mariner's Compaſs — 
EE _ in the Vg. Indies. 

: F Tn 7 Pars 

, Names of Places. 5. II. D. , 
Harbour Iſland — mn—l2s 37 [76 7 
Eleuthera South End, or r Hathern —|24 40 [75 
Cat Iſland, the middle —— 75 
Watlin s Iſland = —— 0 74 
Rum Key ——— — 2 75 

— 423 22 75 

Crooked Iſland, North End —— 7. 
Long Ifland, South End [22 4 74 
Atwood's s Keys ——— D 


